
MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

February 27, 1991 

To: Benedict Okwumabua, Livonia, WMD 

From: Jan Sealock, EQA, WMD _J;i0 

Subject: Quanex Corporation, South Lyons, MI MID 082 767 591 

Attached for your information are three copies of Quanex's FY 
1991 O&M Inspection. Included with this package is a memo 
from Dave Slayton and myself with two additional attachments. 
These items are all being sent to you as outlined in Al 
Howard's January 25, 1990 Operational Memo 64-4. The steps 
needed to complete the process are outlined below for your 
information: 

1. The inspection documents should be reviewed to 
familiarize yourself with the contents. 

2. The draft "WMD/District Personnel Summary Letter for CME 
and O&M Inspections" should be completed, and the 
recommendations in Dave Slayton/Jan Sealock's memo 
attached for forwarding on to the facility. 

3. The CMEL form accompanying the above two documents should 
also be completed, based upon your evaluation of the 
compliance status of the facility. 

4. The inspection packets and forms should then be handled 
in the following manner: 

a. one packet, with copies of the final District 
summary letter and the completed CMEL should be sent 
to US EPA, Region V. 

b. one packet, with the original final District summary 
letter should be given to the facility. 

c. one packet, with copies of the final District 
summary letter and CMEL should be maintained in the 
District files. 

d. A copy of the final District summary letter and CMEL 
should be sent to HW Geotech Unit to update the Unit 
and WMD C&E files. 

Please call Dave Slayton or myself if you have any questions. 

cc: Ms. D. Montgomery 



TO: 

FROM: 

SUBJECT: 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

March 17, 1988 

Lynne King, Northville District Office, WMD 

Liz Browne, HW Permits, WMD ~G~-
Quanex Corp., Michigan Seamless Tube Division 
South Lyons, MID 082 767 591 

On February 10, 1988 I conducted a sampling inspection at this facility 
as part of a Comprehensive Monitoring Evaluation {CME). Although no 
violations of 40 CFR 265.92 [as referenced in Act 64 R299.11003(m)] were 
found at this time, concerns were noted and are mentioned within the 
following inspection summary. 

EDI Engineering and Science of Grand Rapids conducts all field and 
laboratory work for the facility. The Ground Hater Quality Assessment 
Program, dated April, 1986, authored by EDI, contained the Sampling and 
Analysis Plan {SAP) that was used for this review. 

Static water level readings are taken with a steel tape to the nearest 
0.01 foot. The readings are taken to the top of the casing, and not to 
the top of the locking cap. Although this is stated in the plan, it 
should be emphasized to field staff should personnel change. Measure
ments compared reasonably well with those obtained with the DNR meter. 

Purging is accomplished using either stainless steel or teflon bottom 
filling bailers and polypropelene rope. A new bailer, steam cleaned 
prior to the site visit, with new rope attached at the time of purging is 
used. Three casing volumes are purged prior to sampling. The purge 
water is directed into a graduated bucket to enable a volume measurement, 
and to facilitate the disposal of the water away from the well. The 
methods used to determine purge volume needed, method of measuring purge 
volume removed, and the disposal of the purge water should all be ad
dressed in the plan. 

Samples are obtained using the same equipment as, and immediately after, 
purging, where recovery allows. The plan states that the wells should be 
sampled within 24 hours of purging. Sampling immediately after purging 
is the preferable method. If this is not possible, recovery rates should 
be determined for each well, and sampling done as soon as sufficient 
volume exists. 

Field measured parameters include pH and specific conductance. The 
meters are calibrated at the beginning o• the day. The plan only men
tions pH as a field parameter, and does not address the meter calibra
tion. The plan should be updated to reflect field conditions. Other 



'· 

field work includes the filtering of the metals sample immediately upon 
collection, prior to preservation. These are all excellent field methods 
to attempt to maintain the integrity of unstable parameters. 

Field QA/QC procedures include the use of clean bailers and new line as 
already mentioned. Additionally, trip and equipment blanks and sample 
replicates are used to evaluate the sampling program. These are all good 
measures to help to assure that representative samples are taken. One 
item of concern noted during the sampling was the handling of the bailer 
during volatile organic sampling. The bailer should be lowered carefully 
for all sample collection, to reduce aeration, but especially for the 
volatile organics. A note to emphasize this may be appropriate in the 
plan. Other items of potential concern were not noted during this 
inspection. The sampling crew appeared to be familiar with the plan, 
worked carefully, and kept adequate field notes. 

' Chain of custody appears to be well documented. Field notes, bottle 
labels, a chain of custody form and an Analytical Services Project Sheet 
are used to track all samples, Copies of all forms have been included in 
the plan. Good control.can be maintained since sample requests, bottle 
orders, sampling and analysis are all handled by EDI. 

A list of sample parameters with sample container, preservation, holding 
time, minimum sample size and method references is included in the plan. 
A table indicating the detection limit attainable by EDI's laboratory is 
needed to complete this set of information. Also, the method references 
for some parameters appear to be in error. The Standard Methods refer
ence should be 421, not 412 for dissolved oxygen. Nitrate-nitrite should 
be method 353 for reference 3, not 201. Reference 3 method 415 should be 
cited for organic carbon, not 236. All references should be rechecked. 
The latest editions of the references (SW-846 3rd edition and Standard 
Methods 16th edition) should be used. Specific methods should be cited, 
rather than items 200-289 for metals analysis. 

A quality assurance/quality control program for EDI's laboratory is 
needed. Items such as the use of spikes, duplicate samples and standards 
should be included. The plan does indicate that lab notebooks are kept, 
and discusses some of the items to be included. This additional informa
tion is needed to assure that the careful practices that were evidenced 
in the field are maintained through the sample preparation and analysis 
steps. 

In summary, both the written plan and the field work were acceptable in 
most areas. The plan needs to be updated to include details on purging 
and lab QA/QC. It should also be changed to better reflect the field 
measurement information, measuring both pH and specific conductance at 
the time of sampling, as well as the method and schedule of meter cali
bration. More information on the methods used to filter the samples, and 
to decontaminate this equipment should be included. Clarification on the 
time elapsed between purging and sampling should be made, and a note on 
the care needed for volatile organic sampling should be added. Finally, 
Table 13 should include detection limits, and the method references need 
to be checked and updated to reflect newer editions of the references, 
where applicable. 



This concludes the sampling and analysis portion of the CME inspection. 
A final summary document (including a hydrogeo evaluation, statistical 
review, ground water contours, etc.) will be forthcoming. 

Please call if you have any questions regarding this review. 

·cc Mr. D. Slayton 
Mr. J. Bohunsky 
Mr. D. Drake 
C&E File / 
CME Reports 
Ms. M. Sabadaszka, U.S. EPA-Region V 
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Rev. 12/93 

Mr. Donald Comfort 
Engineering Manager 
Quanex Corporation 
400 McMunn 
South Lyon, Michigan 48178 

Dear Mr. Comfort : 

March 23, 1994 

Subject: Quanex 1993 O&M Report 
MID 082 767 591 

An O&M inspection has been conducted at the Quanex 
Corporation, of South Lyon. The inspection included a field 
audit and split sampling of groundwater (September 27 , 1993), 
O&M checklist, sampling and analysis inspection, monitor well 
data sheets, groundwater contour map, stiff\piper\pie 
diagram, and data comparison. 

The latest sampling and analysis plan for groundwater 
monitoring is located within the Groundwater Quality 
Assessment Program dated April of 1986. This was then 
approved with revisions on May 20, 1992 by the Michigan 
Department of Natural Resources. 

The attachment to this memo lists one area of concern 
identified during the field inspection on September 27, 1993. 
The concern was that depth or sounding measurements were not 
taken for some of the wells. It is common for sediments to 
accumulate at the bottom of the well thus changing the depths 
of the well and the amount of water evacuated for purging . 
It is therefore, good practice to take depth measurements at 
each sampling event. 

If there are any questions, please contact the number listed 
below or Mr. David Slayton at 517-373-8012 . 

Sincerely, 

~~ S' ~A Loci( 
Jan Sealock 
Environmental Quality Analyst 
Waste Management Division 
517-373-4740 

cc/enc: Ms . De Montgomery/U.S. EPA Reporting 
Mr. Ben Okwumabua, DNR-Livonia 
Mr. Dave Slayton, DNR 
HWP/C&E File 
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ATTACHMENT 

Quanex Corporation 
MID 082 767 591 

O&M Inspection-1993 

1). Depth or sounding measurements were not taken at some of 
the wells. This measurement should be taken at each 
sampling event. [Area of Concern]. 

···~ 
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Michigan Department· of Natural Resources 
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QUANEX CORPORATION 

SOUTH LYON, MICHIGAN 

MID 082 767 591 

OPERATION AND MAINTENANCE INSPECTION 

Field Inspection Guide 

Sampling and Analysis Inspection 

Monitor Well Data Sheets 

Ground water Contour Map 

Additional Reviews 

1. Stiff\Piper\Bar Diagrams 
2. Data comparison 

summary Letter 

Evaluated By: 

Mr. Dave Slayton 
Ms. Jan Sealock 

Waste Management Division 
Michigan Department of Natural Resources 

September 27, 1993 



Field Inspection Guide 
·Checklist 
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APPENDIXB 
Part Two 

Field Inspection Guide 
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OSWEA-9950-3 

PART TWO 
The field inspector will complete four tasks during the field inspection. They arc: 
l) review the operating record to identify evidence of deficiencies in the owner/operator's sampling 
and/or operation and maintenance programs; 2) visually inspect each well and piezometer for 
evidence of damage or deterioration; 3) obtain measurements from the operations record of depths 
of water levels and well depths for each well and piezometer; and 4) visually observe the owner/ 
operator's field crew as theI._collcct ground-wat~ samples. -

Name ofuispector(s) >X'1Rl:· i9&,ro> / 'l!,mcvj W l 11 

Date(s) of inspection ___ 5.,_-_:;i: ... :1..,_--'\_...3...._ ___ ..--__ _ 

1. Review the operating record of the facility. YIN Does the operating record: . 
Include annual reports of ground-water monitoring :results including ground-water level 

'( ~~-~.:~-~-~~ll~~f.~~~~~:~~th~~ni~-~;:s~~~~- ~ .. ,\1.,,.-, -~ 1 ~ ; 
' ' 

In l de 1 
• O ~ fall WI , de . ~ _I • • VII th Ul'c • c u an mvenoory o samp g vices an purging equipment m use at e 

facility and inf~n on model number,~ n~ andmanuf~.~ ,M, 
~-'ll 

.!I "' ·,u, ~ ~, ''''·''c.'<> ,w ,.v"I . .. =,,,,- . . 1f\.<o ~1 f\ 
Include det.illcd operating, calibration and mainte~ancc procedutes f~ cich iampling 
device? ,.:,~ 'viD 6-1';~ 

'( 

De~~ decision criteria. to be used to :replace or :repair sampling equipment and/or ?) 
morutonng wells? - •• ~(\ • • , M..~ '-'-).. -"- · - . .1. (_~a:; 6 f\~ • \ • I\ " Include schedules for peiforming operation and maintenance activities related to the 

"" 
ground-water monitoring system? ,()"I\ .01 ' 3:;:;., . .u;D 

'o """ 
Include :records for ground-water monitoring which provide information on 1) the date, 
exact place and time of sampling or measurements; 2) the individual(s) who performed 
the sampling or measurements; 3) the date(s) analyses wc:rc pciformcd; 4) the analytical '< techniques or methods used: and 5) the results of such analyses? . 

Include :records of all monitoring information including all calibration and maintenance 
records? \1.«.~ UJ\.01:.S ~ -~ ~ - il;'«)'E.'1 ~ ~ "t-ro·~~ . ~ 

.. 
Include :records of monitoring information including d;termination of ground-water "( surface elevations? 

Include a determination of ground-water flow rate and dircction(s) in the uppermost 
aquificr on an annual basis (e.g., prepare a potentiomctric map annually using data ''< coUccted during the year)? 

~vidc for more frequent and intensive inspection of wells constructed of non·inCX1 \-\ casing such as PVC! (Refer to Appendix A for permit example.) .. . 

O&M lnspedio~'Guide ... 8·12 
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3. Obtain data on deplh 10 slanding waler and depth to the bottom of each monitoring well and piezometer in the 
· owner/operator's monitoring system. Record depth measurements to the nearest 0.01 feet. Record the measurements 

Well/ Deplhlo 
Date Ploiometer · Water 

I.D. No. (0.01') 
"JI) t:\tt.t.: '¥,. i)~\l.:, 

0 rxt·'\~ \-\~- U\ \~.(o \ \.';)... ~Ii, 

\!\\i\- \ ~. \1\.1.°i \1\. \", 

~\~- \\I\ \.~Ao \~Aei 

\-'\~-\~!\ \\:a..o \\.\'\ 

~\\- \\I\ 
\a. iai,, 
~ 

\'J..1,A 
~ 

~\\-\, \:i \':'i.:J...'6 \ ~:).';) 

~\A- \~ \l\:i5 \ t\:1-.~ 

\~\\- \~~ \'-\. le, '2, 

\\\\i\-\1~ \'?;. J.3 

Depth ol Well/ 
Plezometer 

(0.01') 

'd-. ~ .1-,~. 
. 

·v\~¥>-

Key: c ".,-:; rl~u A • survey elevation mark 
B • ~live ouia casing 
C - 8111 vent 

B- L 

D • coocn:IO apron 
B - liuccl lock 
P - .-1rnary cuing maicrial 
0 • cap for primary cuing 
H • hn hole seal 
I - annular space seal 
J-wdlac!Wl 
K • filicr pack 
L -.height ol'riser 
M - clcvatioo difference 
N • diamcta of ouicr casing 
O - diamccu of primary casing 
P • ndius of apron 
Q - waler level below surface 

I. The field inspector has several op1ions in 
collccring ground water elevation da1a. 
The inspector may: 
a. obrain pllSI data from the operating 
rccord;and/or 

b. take his/her own depth mcasuremcnrs; 
and/or 
c. obtain data from the owner/opcra1or's 
sampling crew. 

o I I., 

0~1~ K ~~,;' 



OSWER-9950·3 

(Continued) 

YIN 
Photograph 

Well Identification Number Taken 
YIN 

If the sampling crc:w used dc:dicarc:d samplers, did they disassemble and 

thoroughly clean thc·~bctw~n sam~ ~~ t\~ 
~ ·- f!\J)o :lb' ~......, . -------- -------------------- - ~---

If samples arc c:ollcc:tc:d for organic: analyses, did the cleaning procedure 
includc·the following steps: 

1. non phosphare deiergent wash ~~~ 2. tap waa:rrinse 
3. clistilledldeicnized water rinse -~~~~ t-\1\ 4. acetone rinse 
s. pesticide-grade hexane rinse? 

----------~---------------- ---- ------
If samples arc collcc:tc:d for inorganic analyses, docs the cleaning • 
procedure include the following steps: 

1. dilute acid rinse (HN03orHO.) -~~~ ~~ 2. distilled,/dc-ioniz.ed Wat=' rinse? 

Did the sampling crc:w take trip bl.ank3, field blanks and equipment 

'\ blanks? 

If the sampling crc:w used bailc:rs, WCIC they bottom valve bailc:rs? \\ 
If the sampling crc:w used bailc:rs, was "tcflon" coated wire, single Stralld 

~ stainless steel wire or mcno.~n~ to raise and lower the bailer? 
·.;.. ~fl - ~ .A""'.::-, 

If the sampling crew u~ ~c:J. did they lower the bailer slowly to the 
"{ wc:11? 

If the sampling =w used bailm, WCie the bailer contents transferred to 

~ the sample container to minimize agitation and aeration? 

Did the sampling crc:w take care to avoid placing clean sampling 
equipment, hoses, and lines on the ground or other contaminated surfaces 

~ prior to insertion in the well? 

If the sampling crc:w used dedicated bladder pumps: 
Was the compressed g:a.s flan an oillc::ss compressor ccnificd quality commccial 

\'\~ com~ gas cylinda'? IC na. was a suimble oil ,:emoval purification sysz= 
inscillcd and mainClined? -~ ~ 

---------------------------· -----·-----
Was the bladder pump controller capable of throttling the bladder pump 
disch:irge flow to 100 mi/min or less for continuous periods of at least ~!\ 20-30 seconds without restricting liquid discharge? 

O&M lnspec:ion Guide ... 8-17 



, OSWER-9950-3 

(Continued) . 

YIN 
Photograph. 

Well Identification Number Taken 
YIN 

Were samples taken from the bladder pump discharge tube, and not 
t\\\ from any purge device discharge tube? ~ ~ u::\~ -----------------~---------

.,... ____ .,. _____ 
Was the bladder pump discharge flow checked for the presence of 
gas bubbles before each sample collection, as a test for bladder 
integrity? . 

~h .._. __________________________ 
~---- _ ___ ...,... 

Was bladder pump flow performance monitored regularly for 
~~ dropoff in flow rate and discharge volume per cycle? 

--------------------------- ----- -----
Was the bladder pump incorporated in a combination sample-purge 
pump design which can expose the bladder pump interior and 
discharge tubing to the pump drive gs? If so, were operating 

\\l\ procedures established and followed to prevent at all times the entry 
of drive gas inm the sample flow or into the bladder pump interior? 

Did the sampling crew collect and containeriz: samples in the order 
~ of the volatilization sensitivity of the parameters? 

. 
Did the sampling crew measure the following panmetets in the 

~ field: pH, temperature, specific conductane? 

Did the sampling crew sample background wells before sampling 
~. '"·ff downgr:uiient wells? ~X\Qft,,.,.,.,.>0.A.:,rl: - ~\. ',]Q, A I 

u 

Did the sampling crew use fluorocarbon resin OI(polyethyleniD 
containm with polypropylene caps for samples requiring metals '\ analysis? 

Did the sampling crew use glass bottles with fluO!OC3rbon resin-
~ lined caps for samples requiring metals analysis? 

If metals were the analytes of concern, did the sampling crew use 
containm cleaned with nonphosphate detergent and water, and 
rinsed with nitric acid, tap water, hydrochloric acid, tap water and 
finally Type II water? 'Llv- ~ ~ · ~ <:l.<>~'1\VV> 

~t\ 

If organics were the analytes of concern, did the sampling crew use 
containers clc::ined with nonphosphate detergent., rinsed with tap ~8>,. 
water, distilled water, acetone, an~ ~&all~ ~s~~-q'.\a:u~.hoe~e? 

Did the sampling crew filter samples ~uirlng analys~}:or_~anics? 
~'i\J-,l..,> ~ l'(\(>t~ . . - \ ~~ 

u 
O&M lnspedion Guide ... S-18 



OSWER-9950·3 

After working through Part Two, the field inspector will have: 

• assessed whether the owner/operator's sampling crew departed from written 
sampling and analysis procedures as contained in the owner/operator's sampling 
and analysis plan (interim status) or in the owner/operator's RCRA permit (permit 
status); 

• identified deficiencies in the way the owner/operator's sampling crew collected 
ground-water samples; 

• identified deficiencies in the owner/operator's program to ensure on-
going maintenance of sampling devices and monitoring wells/piezometers; 

• identified deficiencies in the owner/operator's operating record (Does theoperating 
record have all the information in it that is required?); and 

• collected field data that will allow the enforcement official to construct 
potentiometric maps and assess the viability of individual wells. 

O&M lnspeC:ion Guide ... 8·20 



Sampling and Analysis 
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SAMPLING AND ANALYSIS INSPECTION 
QUANEX CORPORATION 

MID 082 767 591 

on September 27th, 1993, a sampling inspection was conducted 
at the Quanex Corporation as part of an Operation and 
Maintenance Inspection (O&M). The latest Sampling and 
Analysis Plan (SAP), is dated April, 1986 with revisions 
added from deficiencies found in the 1990 O&M inspection. 

Consultant Jim Wooster from WW Engineering and Science (WWES) 
of Livonia was involved in the split sampling. Static water 
level measurements were conducted using an electric meter by 
both the MDNR and WWES. All measurements were taken to the 
nearest .Olth of a foot to be used in the making of 
groundwater contour maps. The largest difference in readings 
between the wells was .05 feet. For decontamination 
purposes, WWES rinsed the electric meter with an ample amount 
of deionized water between the wells. Static water level 
measurements, purging and sampling was all conducted on 
September 27, 1993. 

A polyethylene disposable bailer was utilized to purge the 
wells. Purge volumes on the 27th were based on three times 
the casing water volume, or until the well ran dry. At many 
of the wells a sounding or depth measurement was not taken. 
It is important to take the depth measurement at each 
sampling event due to the settling of sediment that may occur 
at the bottom of each well. The evacuated water was 
discharged to a bucket and dumped away from the well. WWES 
followed good safety protocol by wearing gloves while 
collecting samples from the wells. 

The disposable bailer was also used to collect the water 
samples that day. No decontamination of the hailers was 
needed since they were disposable. New polyethylene line was 
tied to each bailer before sampling. Those samples collected 
for volatiles were poured slowly from the bailer to reduce 
aeration of the sample. Samples were stored in appropriate 
bottles for analysis. The samples were immediately 
transferred to coolers filled with ice. 

Both field parameters of pH and specific conductivity were 
taken by WWES and the MDNR. Both Meters were calibrated 
before use, also the pH meter was checked before each well 
with a buffer. An equipment blank, trip blank and duplicate 
samples were all taken as part of field QA\QC protocol. 

The Sampling and Analysis Plan (SAP), was last revised after 
the O&M conducted in December of 1990. After review of the 
plan and sampling procedures, the plan is considered 
complete. 



FACILITY: 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
WASTE MANAGEMENT DIVISION 
Water Sampling Data Sheet 

LOCATION: 
CONTACT: i'~ r::.. ~ C;l:1l ~:I PHONE: ( ) 

Samele II ~~- \ l,. M\.\_ 11\ )v\\1_ 111'1 '"' \,\- 1 .. 1,. 

Date 0. -'lt-Ci,., 
Time °'' ':\~ lC-,'"ll:t ,...._ ; ') D '6: l\ii:, 
nH (field\ (,, ., I\ '-.~~ '"·~\.\. i, ;i_ t:.. 

Conductivitv !field\ \\na iC:,~0 ') \ i.: If", \ lo t;o 

Temoerature l"c\ (field) ·- - - -
ros !field\ - - - -
PO 1 v ,,/ ,../ ..---
PO 2 v ....-, ,,,....- ,/" 

ON 3 

OB GC/MS BIN 
OA 8 

OG oil & arease 

( UII ff Basic 6/Fe IM~, ~ ....-, ._...- ._.....-
-,- ,.....-

Ca/M•'Na/K .......-- _____.. .....----

Hn~ ~/Se/Sbi~ ......, t.,/ ,_..--- .......--
' I 

MN C1/SO./A1k 
HCO ICO-

" -., + 
F1 uori de/Cr 6 

GA COOITOC 
NO-NO-/NH-. ~ . 
Kiel N/TotP 

GG Phenols 
GB Total/Free Cn 
SamDle Aooearance n.i~ l'I - , ,,~ ,., -· ., , ;: ~ .... '\....,'' ,i, ,, ' , 

Addition 1 N a ates. 

Basic 6 = Cd, Cr, Cu, Ni, Pb, Zn 

\ 

\'!\ \fl.- I I J::. l'l\l,I _I I r, 

iL I" i\\?,\", 

L _<;,;(, ; .c~ 1'\ 

\ 71 "("\ ,qo 
--
--

_..-- ....---

-- ..---

,._,.-- ,____... 

--- ------
,__.- I <-,/" 

I 

I 

I 
I 

. 

,, 
,,: I( c :\ " u~ ;1,, ) 
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FACILITY: 
CONTACT: Q~ 

Samele# 
Date 
"ime 
•H (field\ 
Conductivitv (field) 
Temoerature ("c) (field) 
TDS field) 
PO l 

PO 2 
ON 3 

OB GC/MS B/N 
QA 8 

OG oil & arease 

( MA/D Basic 6/Fe i Nl.i 
Ca/Mt1/Na/K 
Ht11As)Se/Sb ~ . 

MN Cl/SO./Alk. 
HCO-ICO-

- • + Fluoride/Cr 6 

GA COO/TOC 
NO-NO-/NH. - ~ . 
Kiel N/TotP 

GG Phenols 
GB Total/Free Cn 
Samele Aooearance 
Additional Notes. 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
WASTE MANAGEMENT DIVISION 
Water Sampling Data Sheet 

LOCATION: 

N\ c PHONE: ( ) 

,:~ \;l , 

19- '.Yl-'li 

i\\",A 

-
--
--
v 
/ 

<./ 

<./ 

i/ 

·-·- --

-~" ... k) 

Basic 6 = Cd, Cr, Cu, Ni, Pb, Zn 

\ 

I 

I 
I 

I 

I 
I 

I 



DNR sampling staff: 
Facility sampling staff: 
* If purging and/or sampling methods differ, report DNR method/facility method 

Monitor Well # . 

Static Water Level 
Static Method 
Soundinc 
Volume Pureed 
Puroina Method 
Samolina Method 
Lvsimeter # 

Volume Pureed 
Samolino Method 
Surface Water# 
neseriotion 
Samplina Method 
)etection Svstem # 

SamDlina Method 
Private Well iJ 

_ocation Samc1ed · 
enath of Time Puraer 

Fac1l1ty Samcl1n9 Notes: 
Potential External Sources of Contamination: 
Precautions iaken: 
Field Measurements Taken: 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

Handling/Preservation: 
Sampling Bottles Used: 
Replicates and/or Blanks Taken: 
Decontamination Procedures: 

Additional Notes: 

"' .., 
Cl 
:::E 
w 



DNR sampling staff: 
Facility sampling staff: 
* If purging and/or sampling methods differ, report DNR method/facility method 

Monitor We 11 # rYlw -1.A N11,,-1_(.. /Vieu - 11 ~ {V)N-/.3A NI>,\- if fr /YI u.J - 17 f, 

Static Water Level 
I f<f_,"f' I 

ii , I Cf I If: , t.,,J I 
/ 

12.1.1. /6-,1() 15, 2-2-

Static Method •i--c-"' ~= ---"'4~A--<-~ £'L-e.o+r4= rv1 "-+-uc_ 

SoundinQ 21,5 
I 25,2 I </ J-7 2-

I 

Volume Puraed 334' 0,t.L. ' _q 1 1 O•CL- i=:: +"> 0 -~ Qi>c- S i;, anL 36 £ ('A,. 

Puroina Method P.._. di. t~.B. D,, • v. ti:J. fh, ._.,,.,,.;_,.,_ 
'r.i._..,.,, ,._x-

p.-L/ "1'7•=~ 
r::i.. ;.. ' ~ 

P-'1-,~"'t U<-N< 
.. <--"-

? , 'r'p_*'J'. elf-,":: 
Samplino Method 

~ ; 
. 

" ,, ,• ,, ,, 
" " ,, \\ I' " 

Lvsimeter # 

Volume Pureed 
Samo 1i no Method 
Surface Water II 

Descriotion 
SamD 1 i M Method 
Detecti o.n Svstem II 

; amo 1 ino Method 
)rivate Well # 

ocation Samoled 
enoth of Time Purce< 

Fac111ty Sampling Notes: 
Potential External Sources of Contamination: . 
Precautions Taken: a+<&~ --,.,,d;_ l::,=o+,,,_ Qio~e__,s-- '5 "}s,l- 1 

' t I 
Field.Measurements.Taken: -'l~-~~1_._C~e~w~&~·~-5~7~ .. ~·+~;~<~~~~~~~~~~~~~----~~~-
Hand11ng/Preservat1on: _,.A.s._.~~~~l~d~'fFM-~~'~£-"-..... ~--~~~~~~~~~~~--,,~~~~~~ 
Samp1 i ng Bottles Used: _.:.:b"-'l~-w-.. ---~-~~'"'"'1,--;;.i~;;;;;;..--------~~--------
Replicates and/or Blanks Taken: r-; ~,J. BL es.., ,l.s 

Additional Notes: 

.., 



Alkalinit1 of Water 

Carbonate Al,alinitJ 

: Bicarbonate Alkalinity 

Chloride in Water 

Arsenic bJ Furnace - Di••· 
uq/1 

Barium - Dissolved 
ug!l 

Calciu• - Dissolved 
mg/1 

\ Cadmium -·Dissolved 
ug ! l 

: Chromiuo - Dissolved 

' Copper - Dissolved 

lron - Dissolved 

Potassium - Dissolved 

Magnesium - Dissolved 

~anganese - Dissolved 

Sodium - Dissolved 

Nickel - Dissolved 

: Lead - Dissolved 

Zinc - Dissolved 

Sulfate in Water 

! ,.,; -- ' \:Li::-::.! 

\Diss) 

MW-1A 

289 

K 5 

299 

101 

K LO 

95 

142 

K 20 

K 25 

K 20 

5000 

5.02 

14. 4 

270 

61.6 

¥, :,o 

K 50 

340 

114 

'_,,,.. ,._,.._ .. ,.,. ........ .,. ,,,.. 
LKa:- '-'-2'~·n<.,, 1"'-_;;,;~-

MW-!C 

339 

K 5 

339 

107 

10.3 

BO 

122 

K 20 

K 25 

K 20 

2300 

3.7 

28, 1 

38 

55.4 

K 50 

K 50 

K 50 

47 

MW-1!A 

206 

K 5 

206 

156 

3.0 

26 

306 

;: 20 

K 25 

K 20 

1800 

22.6 

43 

470 

99.4 

K 50 

K 50 

K 50 

676 

MW-13A 

786 

K 5 

786 

17 

3.7 

200 

277 

K 20 

K 25 

1: 20 

9800 

6 .1 

43 

650 

26.5 

1: 50 

K 50 

K 50 

53 

RECEIVED 
DECO 9 1993 

Waste ~~~agement 
D1v1s1on 
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TtST 

: AlkalinitJ of Water 

: Carbonate Alkalinity 

: Bicarbonate Alkalinity 

: Chloride in Water 

: Arsenic bJ Furnace - Diss. 

DNR Labora\oq REPORT Wort Order i 93-09-164 
12/03/93 12:31:00 

MW-!7A MW-17B 

275 285 Y. 20 

K 5 K 5 K 5 

275 285 K 20 

169 58 1: l 

6.8 14.8 K 1.0 

54 146 : B,riuo - Dissolved K 5 

) Calcium - Dissolved 164 90.8 r. l 

K 20 K 20 : Cadmium - Dissolved K 20 

K 25 K 25 ; Chromium - Dissolved K 25 

K 20 K 20 : Co??er - Dissolved K 20 

: Iron - Dissolved !900 1700 K 100 
{Di!:s \ 

: Potassium - Dissolved 3.21 1. 59 K • l 

; Magnesium - Dissolved 16.7 · 30.3 K l 

; Manganese - Dissolved 240 28 ;: 20 

; Sodium - Dissolved 91.4 12.6 K 1 

1
, Ni::kel - Dissolved K 50 K 50 K 50 

: Lead - Dissolved r 50 r so K 50 

: Zinc - Dissolved K 50 K 50 K 50 

; Sulfate in Water 148 41 I' 0 ' . 
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DNR Laboratoq REPORT 
Results by Sample 

Work Order i 93-09-164 

SP:PLE DM ~W~·=lA~------ 'R>UID\ OlC 'EST ,EE W VOL cser\E Volatile 826(> WATER 

iNAc YST SRlNiilS 
ANAL'!ED 09128/93 
J~~'~: ;',/~ 1 

-,,:;: 

75-15-(i 

1634-(t4-4 
75-34-3 
78-93-3 

156-59-2 
67-66-3 

!:' ,-.-, !: 
._.:;:.- ... _.-

.·Di-._ ... -.-

108-1<)-1 

~(,6-93-4 

""C .-;,: .-. 

..,,., ' ' !: . ,-._,-;-.: 

}2te '.: Ti,,2 Co\12:te: ,._09'-"/_._27ul-"9"-3 __ _ 

UNIE ug/L ppb REPORTED 
DETECTION 

COMPOUND RESULT REMARK LlHlT 

Chlrirometh2.ne- M_D _____ _ 

'/ir,,l ch1uide N_D ____ _ 
BrG11lDmethare N_D ____ _ 
Chl!Jr-:r:,t!;;,.n;;; ML__ __ _ 

2-Fr,3panane {Acetene\ N_D ____ _ 
1,1-Dichlcreethene _ND ____ _ 
Meth-)'lene chloride- N_D ____ _ 

Carton Disulfide N_D ____ _ 
trans-1,2-Dichloroethene N_D _____ _ 

1,1-DichlDrueth.ane N_D ____ _ 
2-Hnta""'i 0 '.~!="\'.\ ML__ __ _ 

-cis-1 12-Dichlurvethe-ne N_D ____ _ 

l;l,i-Trichloroethane N_D ____ _ 
l,2-Dich}ci"rGethane _ND ____ _ 

Benzene N_D ____ _ 
,,a,c,cc: te,, ac:,;c, '"" N_D __ _ 
i ,2-Dichloropr:pa1H? N_D ____ _ 

Tricf;lc,roethene N_D _____ _ 
8t-cmcdicf:tsr0:1eethan2 @ ______ _ 

2-He:>;anor,e N_D ____ _ 
::i'.:--1 13-Dichlaruprcpenc: N_D ____ _ 

trans-1,,:.-Dic~;lesrowrc~eneN _D ____ _ 

'u'"''' N_D __ ---
1,1.2-,,ichlorc2t>;ane N_D ____ _ 

4-Methyl-2-Prcoancne (MIBK} N_D ____ _ 
Dibrc:;;,:ichlar-smeth-ane N_D ____ _ 

l,2-[cibrorr:vethane _ND _____ _ 
Tetrachlo-roe-i:ht;-rn:· ML__ __ _ 

Ch~srsDen:e-ne N_D _____ _ 
Et'c·lb2rcene N_D _____ _ 

& c XV:ec,e N_D ____ _ 
,,e,e'oc-,, N_D ____ _ 

s~·;'"'-2:.2 ML__ __ _ 
:-X,'2,,2 N_D ____ _ 

,2,2-'2tra,c'clece2Eac2 N_D ____ _ 

__u 
__u 
__u 
__u 
__u 
__ l._O 
__u 
__u 
___1_Q_ 
__u 
___1_Q_ 
__u 
___1_Q_ 
__ 1._0 
___1_Q_ 
___1_Q_ 
___1_Q_ 
___1_Q_ 
___1_Q_ 
_ 1_.o 
___1_Q_ 
__u 
___1_Q_ 
_ Ll.. 
___1_Q_ 
___1_Q_ 
__u 
___1_Q_ 
___1_Q_ 
__ 1._0 
___1_Q_ 
___1_Q_ 

( ,\ __ ._., 
___1_Q_ 
___1_Q_ 
___1_Q_ 
___1_Q_ 

'"'''' ' --------------------
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DNR Laboratory REPORT 
Results by Sample 

Work Order I 93-09-164 

SAM?LE ID Mc,W~-1,,,C ______ _ TRµ[''.DN 02C 'EST LcBE W VOL 'iAME 1/olatile 8260 WATER 

HiLYST GR!MWlS 
:":\{ALVIED 09 /28/93 

/.i,-87-} 

75-01-4 
..,., ,-,7 ,-, 
;''1-sJ·_,-, 

7:5-35-4 

75-15-(i 

;:,-34-3 
'8-93-3 

- _,:,: 

.. ! -{)l,_-"' 

'·. -Jl -;_·, 

,: ' .-.-, ,: 

':"::: ,._.., 

-- • .. ·. = 
·.,-

i.24-48-1 

-,: -,: .-. 

'.,,;,;'SL"':..; 

rate ,i Ti'"e [:Gllected 0~9~1=27~1~9:~\ __ _ 

UNITS ug/L ppb 

COMPOUND RESULT REMAR! 

Ch1-">cnmPtr.=::r~ _ND ____ _ 
1 :hluride N_D ____ _ 

Brumumeth1:me N_D ____ _ 
Chiuroethane N_D ____ _ 

2-Prooanone { f;:etGne) N_D ____ _ 
i,1-Dichiur-uethene N_D ____ _ 
l'iethylene chloride N_D ____ _ 

CarbGn Disulfide N_D ____ _ 
trans-1,2-JichlcrGethene N_D ____ _ 
Meth-:,·l Tert. Butyl Ether N_D ____ _ 

i;i-Bi:hle<roethane N_D ____ _ 
2-Butan-::i;1e (MEK) N_D _____ _ 

:is-1.,2-Dichlursethene N_D ____ _ 
2,,lu,oic.m N_D ____ _ 

1,2-Dicr.lccc2thar,e N_D ____ _ 
Benzene @..______ __ _ 

'" """ ,e:., '"'';,, ,c, N_D ____ _ 
·d G!'Cc'DD'''•C @..______ ---

Tricciuc2t•:2,,e N_D ____ _ 
jf;_.·;Ci\.:.~~·-L;i_,:_;·;JHS:~.f!.:;;!t: @..______ ---

2+2:•:2T.Dn2 _ND ____ _ 
ecs-L3-Dict'1c'c,ccpen2 N_D _____ _ 

t:2;n~-1,3-Ji:hl-::rGGf8PE"f:2 N_D ____ _ 
Tcluece N_D ____ _ 

1,1;2-Tric~jcrc.;:-th~;r;e @..______ __ _ 
4-Msthy 1-c-'rc,osncr:e '.MIBK' @__ ___ _ 

fi-ihrrq;-;;;,:1'(1,,,..-.m;::·Tf"la,,;; N_D ____ _ 

Tetcachicrnet\ene N_D ____ _ 
C~;l:rGt2n:2nE @..______ __ _ 
Eth:tenz,n, N_D _____ _ 

- ' :ens N_D ____ _ 

Ecc,;,c"crc, N_D ____ _ 
,,,,ec,~,~L- __ _ 

i c:r-2 @..____ __ _ 
2-'2t,·scc:Scrcetc.sc,, ND 

REPORTED 
DETECTION 

LIMIT 

~ 
~ 
~ 
~ 
~ 
__ L_O 

~ 
__ 5._0 
___LQ_ 

~ 
___LQ_ 

~ 
___LQ_ 
__ 1._0 
__ L_O 
___LQ_ 
___LQ_ 
___LQ_ 
___LQ_ 
___LQ_ 
___LQ_ 

~ 
___LQ_ 
___LQ_ 
___LQ_ 
___LQ_ 

~ 
__ L_O 
___LQ_ 
___LQ_ 
__ 1_.o 
___LQ_ 
___LQ_ 
___LQ_ 
___LQ_ 
__ 1_.o 
__ 1_.o 

'" '"': --------------"-_-------

" ~-
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DNR Laboratory REPORT 
Results bJ Sample 

Work Order i 93-09-164 

SA:iPLE 'D M~W~-1,.,,1"-A ______ _ FRACTIGN 03C EST CDDE W VOL 

ANALYST BRINWIS 
ANALYED 09i28i93 
DILUTION 1 

-;:: ,:: 

78-'13-3 

6 7-66-3 
..,, ,:,:: 
'i-.h_,-,;: 

'-\);:.-:.: 

;::-. ' - -
~ '~ -~ 

.'cl:.. -•.)2-,j 

,-:_ -

-..- - ,_ ,:: 

,.. - .. , ::. ... -

f-s:.t2 & Ti;;-;2 Cclle:t~d 0,,_9ccl±-27'-"/-'-9"-3 __ _ 

UNITS ug/L ppb REPORTED 
DETECTION 

COMPOUND RESULT REMARI: LIMIT 

Chlcrumethasie N_'D _____ _ 
l ch'.crid2 N_D ____ _ 

Br.;:;ms,112th2ne N_D _____ _ 
Chl:ccethaoe N_D ____ _ 

2-Pr:;,;.n:r,e \~ceton2i N_D ____ _ 
iil-[iichlc,roethene ~ __ _ 

lene chloride N_D ____ _ 
Carbo, Disulflde N_D ____ _ 

tr;;n:::.-1 :2·-Dichlcroethene N_D ____ _ 
l Ether N_D ____ _ 

2-Butanone {fiE?:} N_D ____ _ 
ci::-i,2-DiLfdorcethene N_D ____ _ 

Chlorcfcrm N_D ____ _ 
i,1,i-Trich1or:ethane N_D ____ _ 

l;2-UidJcrGethaneN _D ____ _ 
B2,zen2 N_D ____ _ 

[;coon ts,cschlcrcds N_D ____ _ 
~ ,2-Dic~lcrcprcpane N_D ______ _ 

Tr~::,l'-,ruc;.;;e-r:e N_,D ____ _ 
3rc,0ji:nlccc,,et'.,ne j_D ____ _ 

2-:'e,sncre N_D _____ _ 
N_D ___ _ 

f_lD ____ ---
, __ ,,,,,_, N_D ____ _ 

,,:-T-ccr,luc,bac2 N_D ____ _ 
l-e,>hd-2-firD;:12r1D'1E (MrB{) N_D __ ---

Ui~·f'..<AiJ~',ie'.if U(m:~!;ctDt: ~ __ _ 

1;2-J~~oumut~h,.ne N_D _____ _ 

'""'"'''''""'' N_D ____ _ c:r,,,,-:-c,,,.,," N_D ____ _ 
Eth ltsc,02,, N_D ____ _ 

'''"'' N __ D ____ _ 
,,o,,,ofcc,, ~ __ _ 

ce-T2' 2 ND 
: 2,, ND 

_,,.,-,,, ,,tioro,th••• ND 

_j_,_Q_ 
_j_,_Q_ 
_j_,_Q_ 
_j_,_Q_ 
_j_,_Q_ 
__J_,_Q_ 
_j_,_Q_ 
_j_,_Q_ 
__ 1._0 
_j_,_Q_ 
__J_,_Q_ 
_j_,_Q_ 
__J_,_Q_ 
_ 1_.o 
__J_,_Q_ 
__J_,_Q_ 
__J_,_Q_ 
__ 1._0 
__J_,_Q_ 
_ 1_.o 
__J_,_Q_ 
_j_,_Q_ 
__ 1.Q_ 
__J_,_Q_ 
_ 1_.o 
__ 1._0 
_j_,_Q_ 
__J_,_Q_ 
__J_,_Q_ 
__J_,_Q_ 

-1.& 
-1.& 
-1.& 

' -, __ ._.,. 
_ ___Li!_ 
__J_,_Q_ 
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D.NALYST GRINW!S 
- i'.)iPLYIEI: 09/28/93 

I:iLUT;JN 1 

75-3~--d 

-,: :: 

,,-:.; .·,_, ., 
i.!},._,-r-,,_,.,-~ 

75-34-3 

78-'13-3 

67-66-3 

107->.)6-2 
"!' a.,. ---

... ·.' ' ·.. .-,,.,' _,,: -~-

....,,.., .• .. ·. :: 

l(;8-1:)-1 

124-48-1 
106-93-4 
127-18-il 

'!:'. -_,: ,. 

DNR laboratory REPORT Work Order I 93-09-164 
Results by Sample 

c2s:,1:;; 04C T,T :DDE ii VOL 
u::1s.c c-: ; ~me ,~;:,, lc-::t2d "-19~/~27-1~9-3 __ _ 

UHTS ugll ppb 

COHPOUND RESULT REMARK 

;:;;;~ufGJHt-:t:·~~ne N_D ____ _ 
I ,hL ;J, N_D ____ _ 

Brt.«,!U\;!::ti;ci:1-2 N_D ____ _ 
Chlors2tha11e N_D ____ _ 

,-P,coaccn, (Acetone) _ND ____ _ 
l,l-Dicclcco,theoe !i_D ____ _ 
tiethylene chlc,ide N_D ____ _ 

Carter Disulfide N_D ____ _ 

,-· 'ro'-,,. N_D ____ _ 
i. l .- i-Tc'.·rt:-f,.,,.,-,.,f)·,:;n;::, N_D ____ _ 

:,2-Dichlcroethane _ND ____ _ 
Benzene ND 

·,acbon t,t,,c>;lc,id, N_D ____ _ 
N_D ____ _ 

Tri,_;_;_,-.,r,__,i:~'.1t:112 N_D ____ _ 

Bc·oc,.coichlcrn,,,than, N_D ____ _ 

2-H"'""' '" @___ __ _ 
.::is-l,::"-Dichlecr-c1~r:;,1:.,-;e N_D ____ _ 

CC,crc,Jfm,ece N_O ____ _ 

'''"°"'" N_D ____ _ 
lil,2-Trichlur:Etharie @___ __ _ 
1-2-'ropanc:12 iMIB!'.} @___ __ _ 
}ibrGJriJLhlDfGffi2th2.n-2 r_lQ __ ----

1/2-}i~'"G,'1HJEth;:,Gf N_O __ ---

T,tr;chiuee\esece N_D _____ _ 
L\~'~'f'~'~c!L-Efi':' N_D _____ _ 

itenc,02 ~_D ____ _ 
hlece @.___ ___ _ 

,,-c,;:iu.cs N_D ~ __ 
@___ __ _ 

c-i,;,,., N_D _____ _ 

"-02,, :,'ceti,.-, N_D~ __ 

REPORTED 
DETECTION 

LIMIT 

__id 
__id 
__id 
__id 
__id 

-----1& 
__id 
__id 

-----1& 
__id 

-----1& 
__id 

-----1& 
-----1& 
-----1& 
-----1& 
-----1& 
__ 1._0 
__ 1._0 

-----1& 
-----1& 
__id 

-----1& 
-----1& 
__ 1._0 
___J_d 
__id 

-----1& 
-----1& 
-----1& 
-----1& 
-----1& 
-----1& 
-----1& 
-----1& 
_l.& 
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;c,;c12: BR!NWlS 
t,\AL.':'ZED 09/28/93 

7]-i} 1-4 

67-64-: 

"7S: 's: ,-, 
. - - -

7~,-34-3 

' _:,.. .... 
. -ii:·,-

~-6-23-~: 

::.bi-(}2-6 

:.:7-18-,si 

- --

... =·'· -·--

DNR LaboratorJ REPORT Work Order I 93-09-164 
Results by Sample 

0 R~C'IQ!s 05C EST '.JDE W 'IOL 
D2t2 ,'.< 'ir,e C-:,tl2,;:ted \"'19~/~27~/~9-~''---

cNITS ug/L ppb REPORTED 
DETECTION 

COMPOUND RESULT REMARK LIMIT 

C:!:,iuruffieti;,:;1n:: N_D _____ _ 
chiuide N_D ____ _ 

Eru~;D~f·~;_;;dlt: N_D _____ _ 
[csi,•0°h2,, _ND ____ _ 

2-Pruuan011e \~:cetone) N_D ____ _ 
i.1-Dichluro-ethene N_D _____ _ 
MethylenE· chl-uride N_D _____ _ 

Carbon Di::.u1 fide N_D _____ _ 
7r3,,<:.-1 .. 7-)}'irl-,l,-,r,::,ctfu;np N_D ____ _ 

-:is-i,2-Dichluoethen, N_D ____ _ 
Chlorufcri11 N_D _____ _ 

~ 17-,'",irh\n:--ucatl-,.~,i"'.·P N_D ____ _ 
,ec,:er,e N_D ____ _ 

C:2rJ::m tetra:hicride N_D _____ _ 
i

1
2-0i::::hiors;}fQ:J2.rre N_D _____ _ 

Tricf'.lorc2th2:;2 N_D ____ _ 
s, ,,,,,uci ,;, L, ,e.,c c:,,,,, N_D ____ _ 

2-Hec,ccne N_D ____ _ 
ccs-L N_D ____ _ 

tnaces-i.3-D;chlorcvccene ML___ __ _ 
'c:u,ne N_D ____ _ 

L'.,2-'niclclcrne:hane N_D ____ _ 
'-2-0 ·-c:.sncoe :c:rnn N_D ____ _ 
ritrun:::c~;i:rcmethane N_D ____ _ 

l.2-S'it-r:,iricethane N_D ____ _ 
Tc::t:aLi1iu'.'Ji:th<:hi::' N_D ____ _ 

Chl,J: ,J0t:·:,.:1::·;.e N_D _____ _ 
Et'c;lte,m,2 N_D ____ _ 

'clone N_D ____ _ 
s,:,,c•or,, Im 

,'y·-cc,e N_O ____ _ 

c·icra: ML___ --
' ,'.,2-Te.' ,c! Lcc?c c'' ND 

~ 
~ 
~ 
~ 
~ 
---1& 
~ 
~ 
---1& 
~ 
__ 1._0 

~ 
---1& 
---1& 
---1& 
---1& 
---1& 
__ 1._0 

---1& 
---1& 
---1& 
~ 
---1& 
---1& 
---1& 
---1& 
~ 
---1& 
---1& 
---1& 
__ 1._0 

l. 0 

---1& 
---1& 
---1& 
---1.& 

,,, ,,,,' ----------------
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Recei,,ed: 09/27 /93 

DNR Laboratory REPORT 
Results bJ Sample 

',ork Order t 93-09-164 

S?.M?Le ID "'MW'--'-l'-'-7"-B _____ _ FPACTI:Jis 06C 'EST C'JDE W VOL \M'.E Volatile 8260 WATER 

ANALYST GRINWIS 
AN~L\ZED 09/28/93 

74-87-3 

iil-33-9 

75-35-4 

""-'= - .• ..,,. ,. ... - ---

67-66-3 

l(l7-(i6-2 

7s-:;7-: 

,::-- ' _,._ 

108-l(i_-l 

'.-.. -. ------ -l'RJ-·,,.:--' 

-, ... _,_.;,__;_., \ ----" ·-·· 

..,- -,., . - ., 

Date ,'.;: 'i;;e Ced :e:ted O,c9ecl;c27'"1-'-9:s..·, __ _ 

urn·; uglL ppb REPORTED 
DETECTION 

COMPOUND RESULT REMARK LIMIT 

C,,,c.c,e,,se<Se N_D ____ _ 
hod chloride N_D ____ _ 

~;;-G,\,::.,,,::th:;;E N_D __ ---
fhi-:<fDEthane N_D ____ _ 

2-Pn::panune ~Acetune) N_D ____ _ 
1,1-Dich1cccethec,e N_D ____ _ 

l2n2 chltriCe N_D ____ _ 
r::.,-hwn }ia:,)f:,;ip N_D ____ _ 

trarrs-1;2-Jichlorcethene N_D ____ _ 
MEth\1 Teet. Butyl Ether N_D ____ _ 

1,1-Dicf!loruethane N_D ____ _ 
2-Butanone \MEf} N_D ____ _ 

,:.,:_-> .·1-n,r1-,;_,..,,,eth,:;r~ N_D ____ _ 
Chl0;cforn N_D ____ _ 

.i,i-TricfdGroethane _ND ____ _ 
i 1 2-Dic:f:lur:;2thane N_D ____ _ 

Benzene N_D _____ _ 
;::,:;'." ~'-.<!l ~t:~r s:;L::~Gr ide N_D ____ _ 

'""'"'°"'"" N_D ____ _ 
Tciv·>cc ,ecise;ce N_D ____ _ 

Br:,.10Ci:hl:fC-It:tf:~;RE @_____ __ _ 
• -is ,a.c,oc,e N_D ____ _ 

:is-:, N_D ____ _ 
-fcic\:c,,-,-,eccece•-,a l_lD ____ _ 

Tciusne N_D ____ _ 
ch,,-,,cs,+h,,e N_D ____ _ 

1-2-Pr::::ancme U\IEi) N_D ____ _ 
DiloruHn .. ,t.~f~Llru@eLieana: @_____ __ _ 

; ! ~--f"j;_h,-.nmr·w~fi:,p;::· N_D ____ _ 
Tp"f,;,hl,-,,n,:;fhw;;p ND 

C\Lrct<n:be N_D ____ _ 
LD2n:ene- N_D ____ _ 

'v'ere ND 
s,-,,,;,c'crc f_lD __ ----

27y~:;rE @_____ __ _ 
'ce,e N_'D _____ _ 

,: 2-'e"accioc,oech,.r,e @ ____ _ 

___J_,.Q_ 
___J_,.Q_ 
___J_,.Q_ 
___J_,.Q_ 
___J_,.Q_ 
_____L_Q_ 
___J_,.Q_ 
___J_,.Q_ 
_____L_Q_ 
___J_,.Q_ 
_____L_Q_ 
___J_,.Q_ 
_____L_Q_ 
__ L_O 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
__ L_O 
___J_,.Q_ 
____l,.Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
___J_,.Q_ 
_____L_Q_ 

1.0 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
_____L_Q_ 
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ANALVST SRINWlS 
ANAL YED 09128193 
clUT:D!o l 

7~-87-3 
_ ,;:,-,._;~ _,. 

74-83.-9 

75-0'i-2 

75-34-3 
78-93-3 

67-66-3 

7' 

~ -,-..; . --~ 
..,,, ..,, ,;: 

--._.-;-

DNR Laboratory REPORT Work Order I 93-(>9-164 
Results by Sample 

FRA':TIGN 07C TEST CJcE !L'ffiL \Af1E Volatile 8260 WATER 
Date f, Ti.;;Ie l:llected D,c•9c_l"'27'-'/-'-9:"-,---

ums ugll ppb REPORTED 
DETECTION 

COMPOUND RESULT REMARI'. LIMIT 

Chl-Jr:methane N_D _____ _ 
' ch\o,ide N_D ____ _ 

2rumn.:;;;,,.,~:,..,,,,., N_D _____ _ 
[hluruethane N_D _____ _ 

2-PrD?2,nune ( Acetcne) N_D _____ _ 
1

1
1-Dichlvruethene N_D _____ _ 

l!:i«P ,h1o,.;d,:; N_D _____ _ 
Caxbon 0isulfide t_m _____ _ 

trans-1,2-Liii:hiur:ethene N_D _____ _ 

i,l-fiirb>r-;c-n;:,+h;:r,.:. N_D ____ _ 
2-Butanone (~EK)N _D ____ _ 

cis-1.,2-Dichlurcethe'.:E M.L__ __ _ 
Chlurvform N_D ____ _ 

1!1,l-Trici"J-::;ruethane N_D ____ _ 
'. ,2-D.,l,lccce,L,«e N_D ____ _ 

RPc'"P'",P N_D __ ----
Carton tetrac~daride N_D _____ _ 

l,2-Dichlurc-:rcp~;ne N_D ____ _ 
,, :,:,,c,ue:_:,,,,, N __ D ____ _ 

Br-smudichl0rGr:2tha\j2 N_D _____ _ 
2-~e•.anrne N_D __ -~-

cis-l,3-~ic.hlcrGprc;,2r,2 _ND _____ _ 
tcscs-1,3-D1chlccc;ro,2°,2 _ND ____ _ 

'Glli2''2 N_D __ ---
1

1
~;2-Trichlor:2-thanE N_D ____ _ 

1-2-Prcpanune \M~B(} N_D ____ _ 
iiiJro;;::c~,L~.-,-,17:e~b:·r:2 N_D __ ---

l;2-Ditr:mo2th.;;:H2 N_D ____ _ 
i2tr~,;__\;i0,,..;:i;~~:2;12 N_D ____ _ 

(!--l"'cch.pr;?'°'\P N_D _____ _ 

EC:,,.cceneeo2 N_D ____ _ 
, c ,2,2 ND 
,,c,cfcrn N_D ____ _ 

'2'.,r2,,e t_rn __ --
,2,2 ND 

,,c•,2cf3CT c<,e'.h,,,, N_D ___ _ 

__hQ_ 
__hQ_ 
__hQ_ 
__hQ_ 
__hQ_ 
_ 1_.o 
__hQ_ 
__hQ_ 
__ l._O 
__hQ_ 
__Ll_ 
__hQ_ 
__ L_O 
__Ll_ 
__Ll_ 
__Ll_ 
__Ll_ 
_ 1_.o 
__ 1_.o 
__Ll_ 
__ L_O 
__hQ_ 
__ l._O 
__Ll_ 
__ L_O 
__ 1._0 
__hQ_ 
__Ll_ 
__Ll_ 
__ l._O 
__Ll_ 
__ 1_.o 
__ L~ 
__Ll_ 
__ l_._Q_ 

__Ll_ 
_ 1_.o 
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EL 070 KICHISAN DEPT OF NATURAL RESOURCES 
11-.. 'ii ENVIRONNENTAL LABORATORY Olit SAFETY WARNING IIH 
MTR l X = WATER ANALYSIS REQUEST SHEET YES ,<][) - INFO ON BACK 
lltllllllllllllllllllllltllllllllllllllltlltllltltlllttllllllllllllltllltlllllllllllllltillllllltllltltllllllllltlllllllilllll 
LAB ' . PROJ - RECEIVED OATE ,-M. 
ORDER! __ :1_}Q:\_l_(e1- CODE -------- PRIORITY _Jt___ AT LAB BY _M:,_ TIKE --~Lt -~]t _5..;? ___ ¥1:~1°.Q ___ -0J) 
lllllilllltltltllllllllllllllllllllltllllilllllilllllllllllltltllllllltlllllllllllllllltlllllllllllllllllllllllllllllllliltlll 
SUBMITTER · DISTRICT t-7e fr CONTACT PERSON /,;) 0 ./ J PHONE 
DIVISION _W~t7 OR OFFICE _!i~l::::L-~!:::! ___ FOR QUESTIONS -~~f.-stl~~- IS'J) l - -~!_?..-!.._:?!_0 1~ 

~~~~~~~N _____ (£ u~ ---------------------------------- co;;Eck Se/ij£A TR~~s ----------------
------------------=-------------=============----=----=======~======----===-================================================== 

~~~~ER 60o'Jfo ~~N~T~~:~~6~ oF ~-~--J~oc~ AT ADDRESS __ //,w,_/{,,,,..,A __________________ _ 
================================================================= (if different l,.,I /'L1~ 
SAMPLE than above 
REMARKS __ G>o....,Jev~ -------------------------------- office) ___ /;l~.--,c. b ___ B/a;y ;/a.,,..,o,':! .• 
==~=----========================================================================================·============================= 
iSAKPLEi 
iNUHBERi 

· FIELD ID OR DESCRIPTION 
(25 Characters) 

SAMPLE COLLECTED 
: YY /NH/DD i HH: HH : SAHPLE [NFORNAT!ON 

I 01 l I I I I 

: ______ ; /YW - P.1A : q3o 9a7 : 9':33: WJc;;tcef si« ,a,.. : 
-----~---~-------=-q----Q--------------------------'--~------~---1---------l--.,t.:'-;:,£---------------------------------1 

I 02 I ,,,,,; I I I I 

: ______ ; __ :.:11 £.(.} _ :1. ~ -------------------------------; 1Jo7 a 7 _; _ 10: qi s; :'7' y=i, ___ ~ _______________ ; 
i 03 I I I i I 

: ______ ; _ /11 w _ -II A ________________________________ ;_ 13CP/:J l __ ; \~\ 1.C _; _ d 1.7 c/ --..rl ./,£,., ______________ ; 

~--~~--: /II'-" - /.J/9 : </}D'ldlJ : 3,'7'.;j : ct1is-o/ sf. /,iv,., ; ----------------~----------------------------------1--~-----------1 _________ 1 ____ ,... __________________________________ , 
:os:.,,,,,,;n/1 ia7rv:, :,,/{"\: .1,1 : 
===-===l / ·, "'-' - I /:f' , l./'-'t:d J , //,;.._, , ~5d.cef. JI/• #u'"" , 
GENERAL CHEHISTRY _______________________ ORSAN!CS--- -----·------------, -·-~----IN~RS~e" -------------------------------· 

-------========================l=J=l 
DO Diss Oxygen ,,, 1 2 3 4 5 : 
-------------------------------1-K-I 
GN ND2 1 o-Phos ,,, I 2 3 4 5 : 

Rasidue SS,,,, l 2 3 4 5 i 
Rasidue TDS ,,, 1 2 3 4 5 : 
............... 123451 
BOD Tot 5 day ! 2 3 4 S i 
900 Carb S day ! 2 3 4 S : 
.....•••.•.••• ,1234Sl l· 

------=----------~---~---------l-Q-f 
CA Chlorophyll ... l 2 3 4 5 : 
----------~----------~---------1-L-' 
GA COO .. , .. , • .. .. 1 2 3 4 5 i 

TOC ••••••.•••• 12345l 
N03+N02 1 NH3 ,, 1 2 3 4 5 i 
KJEL M, Tot P , 1 2 3 4 S i 
•.••.•••.•••••• 123451 

-------------------------------1-N-1 
66 Phenolics ••••• I 2 3 4 5 : : 
------------------------------ :-N-1 
GB Total CN .. .. .. 1 2 3 4 5 : 

Free CN , ..... , l 2 3 4 5 : 

------------------- l 
....••.••.••••• 123451 

===============================l=R=I 
@11 Halocarbons [;}TB : 
@ 12 Aroutic HC 3 4 : 

••••••••••••••• 123451 
------~-~---------------------:-s-: 
ON 13 Chloro HC + 

Pest ~ PCB • 1 2 3 4 5 : 
••.•.•••••••••• 123451 

---~------~-~----=--~-=----~--:-r-: 
OB SC/MS Base Neut l 2 3 4 5 : 

............... 123451 
-~-------------------------.---1-U-l 
OA IB Phenols •••• l 2 3 4 5 : 

............... 123451 
••..•.••••....• 1 2 3 4 5-!-Y-I 

·······•·•····· 1 2 3 4 5 : 
•••...••••••••. 12345: 
, ,, ..• ,, ,, , .. , • I 2 3 4 5 I 
•.••••.•••••..• 123451 
............... 12345J 

=~=====================================l=X=: 
~ Total Netals .......... I 2 3 4 5 : 

Cl!aQ..)Oiss-Field Filtered ••• (["~ 
MD Diss-Lab Filtered ..... 1 2 3 4 5 : 

...........•.•......... 123~5: 
Hg - Mercury .. .. • .. .. • I 2 3 4 S : 
Se - Seleniuo ••••••••• ! 2 3 4 5 : 
Sb - Antiaony ,,,,,,,,, I 2 3 4 5 i 
...............•....... 12345: 
LOW LEVEL Ag ,,,,,,,,,, l 6 3 4 S : i 
' ·!ils") ......... (i 2 3 4 s i ): 
' ''t( Cr Cu Ni Pb l 2 3 4 5 I : 

• Zn Fe .•••••... 1 2 3 4 5 : 
---------------------------------------1-Y·l 

@ pH, Conductance ....... I 2 3 4 5 : : 
504 Total Al.D. l rr-=-=- : 

HC03- C03= .... .,.. .. l 2 3 4 5 

••••••••.•••••••••••••. 1 2 3 4 5 I 
DS Oil and Srease ,,,,,,,, I 2 3 4 5 :-z-: 

Initial to indicate that you Nill accept 'HT' coded results fer late arriving sa•ples. 



EL 070 HICHISAN DEPT OF NATURAL RESOURCES 
' 7/I/IP,?I · ENVIRONHENTAL LABORATORY lllil SAFETY WARNING 1111 

HATRIX = WATER ANALYSIS REQUEST SHEET YES I (NO'\. INFO ON BACK 
lllllllllllllllllllllltllllllllllltllllllllllllllltllllllllllllllllllllll!lltllllllllllillltlllllllllllllllltllltllltllllll#II 
LAB , /L PROJ · RECEIVED DATE A~ 
ORDER! _':'!.2_9-'.\_\_l[I_ CODE -------- PRIORITY _:]h__ AT LAB BY _'Mb.: TIHE -~_1 _?;!_1 _:l.~ _J .. l\:~1:Q _____ @ 
ltlltlllliillllillllltllilllllllllllllltlitlltlillllllllltllllllllltltllllllllltlllltlllllllllllllllltlltllllllllllillllllllll 
sumrrER · oisTRicT c.c...-.o,~1 coNTAcT PERsoN .01 r 1 / PHONE 
DIVISION _ l).lr1/). OR OFFICE _ ;,tw _';Cl,,_,,_, P _ FOR QUESTIONS ~~------ 1577 l - ] ~ .. ~0.G •••. 
--============================================================================================================================ 

~~~~~~~N --- <=Pu~ ·-------------------------------- . -- co~~EC~~!~~2-f TR~~s ---------------
--========================================================================================================================~~== 

~~~~ER= 0COJ (o == ~~N~T~~~~~6~ = OF f OM; c)QQ~ck ;;== ~; /~~:;;~ent -PL;!'"" h -------------------
;;~;~;s =·==-=Go~ w.;:k =========================== t:~~i~:~•e === -;J;;:::,~J--&Jj_~~d{~-;_-;---------
ISAHPLEI FIELD JD OR DESCRIPTION SAHPLE COLLECTED 
INUNBE:R: (25 Characters) YY/HH/DD I HH:HH I SAHPLE INFORMATION 

l(!J(i,;I I I I t ;-~-i--A( w - j ') _fl ------------------------------i 9 3D'J :;>} -i _ll,'3 Si ij_70c/. _ofo_y _
7 

____________ i 
: ______ ; ;=-g ;7'Jof;i7 ;11;10; ri'c.fd' &?'0<-.lc ' 

--------------------------------------------------- -------------- --------- ----------------------------------------1 03 I 
-------\ I I I I ---------------------------------------------------'--------------·---------·----------------------------------------1 
f 04 : l l I l 
-------: l : l I 

----------------------------~--------------------- -------------- --------- ----------------------------------------' I 05 I f I I 
===~==~: _______ · ___________________________________________ 1 ______________ : _________ 1 ________________________________________ 1 

GENERAL CHEMISTRY ORGANICS INORGANIC 
-==============================1=J=I 
DO Diss Oxyg•n ,,, I 2 3 4 5 I I 
-------------------------------1-K-I 
GN N02 1 o-Phos ,,, I 2 3 4 5 I 

Resid~e SS,,,, I 2 3 4 S : 
R,sidue TDS ,,, I 2 3 4 5 l 
., ............. i 2 3 4 5 l 
BOO Tot 5 day I 2 3 4 5 I 
BOO Carb 5 day ! 2 3 4 5 I 
.......... ,~ ••• 123451 I 

--------------------=-------~=!-Q-1 
CA Chlorophyll ... I 2 3 4 5 i I 
-~---------------~-------------'-L-f 
SA COO ..••••.•••• 1 2 3 4 S 

TOC ........... 12345 
N03+N02 1 NH3 ,, I 2 3 4 5 
KJEL N, Tot P , t 2 3 4 5 
...•.••.••..... 12345 

-------------------------------,-N-: 
66 Phenolic! ,,,,, I 2 3 4 5 I 
------------------------------ 1-N-: 
68 Total CN , .... , I 2 3 4 5 I 

Free CN ••••••. 1 2 3 4 S \ 
-------------------- : 

.............•. 123451 

===============================l=R=I 
@ II Halombons (u)s 4 5 I I 
~ 12 Aroutic HC(D_) 4 5 I I 

••.•••••••...•. 123451 I 
-------------~~---------------1-s-: 
ON 43 Chloro HC + 

Pest 1 PCB. I 2 3 4 5 I 
••.•••.•••••••. 1 2 3 4 5 I 

---~~~=-=~-~-------------------:-T-1 
OB SC/MS Base Neut I 2 3 4 5 I 

•.•••••..•.•••. 12345: 
~~----------~------------------1-u-1 
OA IB Phenols •••• I 2 3 4 5 I 

••••••••••.•••• 123451 l 
••...•••••••..• 1 2 3 4 5-l-Y-I 
••••.•••••.•••. 12345: 
.•.•.....•..... 12345: 
••.•••••••••••• 12345: 
••••••.••••.••• 123451 
............ ,,,12345J 

=======~--=============================l=X=! 
~ Total H,tah .......... I 2 3 4 S I 
'-ll!!!L)Diss-Field Filtered ••• ~ 4 S: 

HD Diss-Lab Filtered ..... I 2 3 4 5 I 

•• , •••..••.•••••...•.•. 1 2 3 4 5 I 
Hg - Mercury ,,,,,,,,,, I 2 3 4 5 I 
5• - Selenium ,,,,,,,,, l 2 3 4 5 I 
Sb - Anti1ony ,,,,,,,,, I 2 3 4 5 I 
••••••.•••••••••••••••• 123451 
LOW LEVEL~"''''''''''' J...~ 4 5 I 

l I (.Qu. o 110 o • •• •CUl 4 5 : 
' ' Cd Cr Cu Ni Pb I 2 3 4 5 I 

••••••••••••••••.•••••• 123451 
06 Oil and Srease ........ I 2 3 4 S :-z-, 

Initial to indicate that you Nill accept 'HT' ceded results for late arriving saaples. 



Monitor Well Data- Sheets 



·-

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

· WASTE MANAGEMENT DIVISION 

Q ~ M.MQNITOR WELL~ GROUND WATER DATA SHEET 

·_ Facility: 1_;ftt\.J;:'i, Location:.·-_-~- d r) 
Type of Facility: ~o= -JJr;) rrfltUDt]i.lJ-r, 

. Cont_act:Nwttl:& ~or: . Phone: 

WELL INFORMATION 

Name/Number: . K\\A-jj Cap. Locked_: Yes ,/ No 
Depth:· Casing Material=---~-~-~~~'----'---
Diam.eter: · · e1' Screen Slot Size: _1 _____ _ 

Casing Ht. Above Ground:~i.::_ Screen Length: 
Top of Casing Elev. : Screen Material: 
Protective Barrier: rNu Screen· Packed: Yes --, No 
Concrete Pad: Yes -lL. No_._ Well Condition: -~'];,lSQ-~~~---~ 
Elevation of Screened Interval: to' _____ _ 
Location of TOC Survey Mark: _ __.[!)+'-'<D4l..,..... .... R_-1'----------
~~~- . "t" 

t:~:~:zt:~:/-~* SAMPL!NG INFORMATION 

··• GJw~<n'._ ~-~ mm 
Initial Static Water Level: 

. . Metho.d,: . . ... 
· Measured By:· 
Stabilized pH: 
Stabilized Conductance: 
Temperature: 

'd.t<;, 
Cle, . 

c 

Standing Water: YYKN:> Frost Heaving: 
Collision Dam.age: )N> Well Subsidence: 
Casing Degredation:' Y,@) Photograph Taken: 

Additional Notes: MI.) -I a ~ i'i, j] i :sb J,(. I /'1.J) 
< 

FACILITY 

" 
, ...-!iii_ 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

· WASTE MANAGEMENT DIVISION 

Q ~ M.MONITOR WELL~ GROUND WATER DATA SHEET 

. Facility: ~Psl:\z.j., . Location: :lr4) -~ ) 

. Ttpe of Facility: fig" rf))~n NJ it&, JfD.omr1« 1 

. . Con tact: '1)91)0&,) C:&111 J:C . Phone : 

WELL INFORMATION 

Name/Number: t\~--,\0 / (O':'(J) Cap Locked_: Yes -~ cNo 
Depth: · . • ·. · Casing Material: ___ . 1 ... 0 _11 __ ...;..._ 

Diameter: · ,;i '' · · Screen Slot Size: 
Casing Ht. Above Ground:~.l..'._ Screen Length: 
Top of Casing Elev. : Screen Material: 
Protective Barrier: , y~ I Screen· Packed: Yes No 
Concrete Pad: Yes l/ No_._ Well Condition: __,s~fa_N __ 1 ____ _ 
Elevation of Screened Interval: t6 
Location of TOC Survey Mark: --~rfl.....,rcp...._.~oJ._ ________ _ 

SAMPL!NG · INFORMATION l~udJ \ (j; ~~ 

.illm FACILITY 

Initial Static Water Level: -°';<z/r:'-f:-,/_'T-::,,:----,--/7'-/7,_/_9' __ _ 
._ . Method.: .· .. - . . {.: c 

-Measured By: 
Stabilized :i;,H: 
Stabilized Conductance: :....c.~~O::.a:..._1--~~"'l""~.._-
Temperature: 

Purge Method: ~,-)h\, uVol. Purged: 
Fate of Purge~ 
Recovery Rate: Appearance: 
Sampling Method: Appea~anc~=~----''-e-''-'-'""-''--c:,-,.,.,,..,.'--
Staff Present: I,\ 97 

Standing Water: 
Collision Damage: 
Casing Degredation:' 

Frost Heaving: 
Well Subsidence: 
Photograph Taken: 

YI y . 
y N 

\ 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~ M.MONITOR WELL~ GROUND WATER DATA SHEET 

·. Facility: 

Name /Number, }N .:_ \\ 1, Cap. Locked.: Yes · '\../"" No 
Depth: " · Casing Material:~---_.,..(...._ __ _ 
Diameter:· "· Screen Slot Size: 
Casing Ht. Above Ground:~~~~Screen Length: 
Top of Casing Elev.: D Screen Material: 
Protective Barrier: R Screen· Packed: .Yes 
Concrete Pad: Yes_ No~ Well Condition: 
Elevation of Screened Interval: 

. Location of TOC Survey Mark: 

SAMPL!NG ·INFORMATION J.f ,' 

Initial Static Water Level: 
. _Method-.: .· .. ·· .... · 
· Measured By:· 
Stabilized pH: 
Stabilized Conductance: 
Temperature: 

Purge Method: ~~,d,41.!frl'~J.4'~~~ 
Fate of Purge 
Recovery Rate: 
Sampling Method:-i\"-Lgr""""""'"F""~ 
Staff Present: ~L-.!J'!:l:!l:!.!!.l&.1.-,i:;;.1,i~.!l!:ll.L+JJ...lJli::!~!:!..!c..-

Standing Water: Frost Heaving: 
Collision Damage: Well Subsidence: 
Casing Degredation: Photograph Taken: 

FACILITY 



·-

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~ M.MONITOR ~~GROUND WATER DATA SHEET 

Facility: <P4iW'4c( Location: Soi-£' l7u"::\ 
. Type 0£ Facility: '2,~+\ThW5:)S ~~t8 rf\B:t1,,+?erduR,~ 
Contact: \JOti&\Q 0Dro\QRL . Phone: 

WELL INFORMATION 

Nal!le/Number: fifw·-;3 /J Cap. Locked: Yes ·. V No 
Depth: ;)1,S-. ·· Casing Material: _,_P--'--t!_C._· ___ _ 
Diameter:· ·' Screen Slot Size.: 
Casing Ht. Above Ground:~l..::_ Screen Length: 
Top of Casing Elev. : Screen Material: 
Protective Barrier: Screen· Packed: Yes No 
Concrete Pad: Yes __ No_ Well Conditi.on: 
Elevation of Screened Interval: to,,_ ____ _ 
L. o.c· ·a .. -t:ion o.f TOG ·S. urvey Mark: ffiQ:: '~-'PalPe., /Yfl.aNR. , 9:& O«i5t> 
_U>wE.S ·T~=-,,i,o· c,.b . . . · · 'l. ~o , ')- -~ o, • LL"', 

.. ll4~.:.· c-11.- ()t,.4,.; ~-" '"'"-'..,\' SAMPLING INFORMA ION . X) .. f L~ 0 "' \ c,U 

· .. u'\~~ (2)-t!,i\D ... · DNR FACILITY 

Initial Static Water Level: !/;'! 
.. Method.: .. . .. =;g;~i":~~~=G~E~-~~;;::= 
· Measured By:· 
Stabilized pH: 
Stabilized Conductance: 
Temperature: 

Purge Method: 
Fate of Purge 
Recovery Rate: 
Sampling Method:l"'ll"i--'~"':"'""r-'~ 
Staff Present: ..-!.-'-->.l..l.Il+.:..;.;."'"'+....i.~.u;.;'-1,.:;;._ __ ~ 

YI Frost Heaving: 
Y · Well Subsidence: 
Y N Photograph Taken: 

Additional Notes:--'/l,(_._w~-/~3_!J~~/-~~·-~-S_'_.---'s~k_t_,~~~~~~~~~ 

Standing Water: 
Collision Damage: 
Casing Degredation: 

, - 13 .-, · 1 J .._ I J., /11',. , \._ I J • 'U Stfh c 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~ M.MONITOR WELL~ GROUND WATER DATA SHEET 

>aci1it,< · 1,<141,J, Location< V\"'""10 ~) 

. _· Ttpe ·_?' Facili: -; -~3 '""" !,, Qc,j :'' ana7 7-:, ,C 
eon••ce,1:h-,,,;~ C,"'f, • Phon« _ , _ 

. WELL INFORMATION 

N-ame/Num.ber: \m.,..a ~ Cap. Locked_: Yes. ~ .No 
Dept.h: :2. z.' · Casing Material: \?~(. 
Diameter:· Screen Slot Size: 
Casing Ht. Above Ground:"-' Screen Length: 
Top of Casing Elev. : Screen Material: 
Protective. Barrier: Cu q Screen Packed: Yes No 
Concrete Pad: Yes,._.,, CNo _._ Well Condition:------~ 
Elevation of Screened Interval: ______ to 
Location of TOC Survey Mark: r() f'r1) '- ) 

SAMPLING INFORMATION ~f '. \\:. to 

Initial Static Water Level: 
. _Method,: .· .. · · .... · 
, Measured By:· 
Stabilized pH: 
Stabilized Conductance: 
Temperature: 

Purge Method: 
Fate of Purge 
Recovery Rate: 
Sampling Method:~~F-'~~4'=tl 
Staff Present: __;.~~~.l.l..,~~~..uu..+...!d..ll.!.;~l..lo.(_.... 

FACILITY 

Standing Water: YI rost Heaving: yyyl 
Collision Damage: Y Well Subsidence: 
Casing Degredation: Y N Photograph Taken: 

Additional Notes : _0..,.· .... , l.¢..,fi::-·-=-'-'b'--..... '.l,..3-'--'--, 11""-"'·'..,;;J-'-'---------
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

· WASTE MANAGEMENT DIVISION 

Q ~ M.MONITOR ~~GROUND WATER DATA SHEET 

· Facility: · · ?~UJVN--r:f; • . · 
. Type of F~li~~:.. , · · 

Contact, ~oiivc-r, Phone, 

WELL INFORMATION 

Name/Number: •. ~-~\]£, Cap. Locked.: Yes V · No 
Depth: · "' I " . · · Casing Material:-=:=f?':lt I 
Diameter:· ' Screen Slot Size: 
Casing Ht. Above Ground:'"L Screen Length: 
Top of Casing Elev. : Screen Material: 

No Protective Barrier: !¥£) Screen Packed: Yes 
Concrete Pad: Yes :::::'._\lNo _._ Well Condition:------
Elevation of Screened Interval: 

. Location of TOC Survey Mark: 

Initial Static Water Level: 
.. Metho.d.: , . . .... 
-Measured By: 
Stabilized pH: 
Stabilized Conductance: 
Temperature: 

--=-,.....,-..... -- to 
d) 07ll) 

FACILITY 



Groundwater Contour Map 



O&M INSPECTION 
QUANEX CORPORATION 

MID 082 767 591 

GROUNDWATER CONTOUR MAP 

Groundwater elevations were measured by both the consultant (WWES) 
and the MDNR. The static water levels measured were in good 
agreement, and are listed below. 

STATIC WATER LEVELS MEASURED 9/27/93 (feet) 

Well ID. Top of Michigan WWES Michigan DNR 
Casing DNR GW Elevation 

MW-lA 921.54 12.66 12. 61. 908.88 

MW-lC 921.58 14.19 14.19 907.39 

MW-llA 921.00 15.40 15.45 905.60 

MW-13A 920.52 11.19 11.20 909. 3 3 

MW-17A 921.80 12.64 12.66 909.16 

MW-17B 922.32 15.22 15.25 907.10 

These groundwater elevations are similar to those measured on 
December 10, 1993, by WW Engineering & Science (WWES). Since the 
static water level measurements by the consultant are acceptable, 
groundwater contour maps presented in the Annual Groundwater Report 
for 1993 are included to show the site groundwater flow direction. 

The upper and lower portion of the glacial drift aquifer have 
different groundwater flow directions. The upper part of this 
unconfined aquifer flows south/southwest, while the lower portion 
flows westerly. Both directions are consistent with historic data. 



'" (90S.3D)_;~ 

• 
''" 0 0 . .. O o D o· :\=i o 

" ". " '907-44) e - S<>:c """'"" LOCAllON 

.. - J.!ONlmU»G ~= LOCA~oo 

• - PWwt.l J.!ONITUSING \18..!_ LOCA11CN 

- ST<la" DRAIN 

906 - - "'"'JNO WAW< CON"lllu• (.S lNIDM,c; 

(906.2g) - GRO'JNO WATER .::.!CVAllON 

SCAL:: IN Fi:ET 

C:GURE 2 
DEEP WELLS 

DG\11-01:C 
LVPOS170. 

GROUND WATER CONTOUR MAP 
(MEASUREMENTS MADE 12-10-93) 

I QUANEX COR"ORA"'.10N 

I 

MIC~.IGAN S~AOIL~SS 11.ISE Ji'~SIGN 
SOUT,i ·_YON, MICHIGAN 

WWEa,meerm,&Sl:le•ce ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-"'"~e-'O"C'>'>"C"'--~~~~~~--''>°'C"ce2J·0' 



.
:.·~'[ 0 
),' 
. ' 

D " D 

• - ac1">aEl> WOl<r'!ORING ,.........,_ LOCA TIOS 

- SlOIU.i "'""" 

- """'TAAY LlNS 

906 - - GAO!INO WAID! cotrnlU• (: J"l<!<<"-) 

(905.71) - ORC<JND ~'A1l:a a1'SATION 

SCALE IN FECT 



Additional Reviews 



O&M INSPECTION 
QUANEX CORPORATION 

MID 082 767 591 

GROUNDWATER QUALITY - STIFF/PIPER DIAGRAMS 

GROUNDWATER QUALITY 
The primary focus of the split sampling was upgradient wells. The 
intent was to sample some of these newer wells and to confirm 
arsenic concentrations in the upgradient aquifer. Monitor wells 
MW-lA (shallow), MW-lC (deep), MW-17A (shallow), and MW-17B (deep) 
are upgradient. Wells MW-llA and MW-13A are adjacent to the 
surface impoundments. 

Arsenic concentrations in the upgradient wells range from 
<0.001 to 0.0148 mg/1. Arsenic in the two downgradient wells that 
the MDNR split sampled were 0.003 and 0.0037 mg/1. Zinc was 
detected in upgradient well MW-lA at 0.340 mg/1 while all others 
were less than 0.05 mg/1. 

The arsenic concentrations in the four upgradient wells sampled 
were found to be consistent with the data set used for establishing 
background between August 1991 and June 1992. In 1993, only well 
MW-GA was found to have statistically significant concentrations of 
arsenic higher that the background. This well is not adjacent to 
the surface impoundment, and the arsenic is attributed to other 
sources since wells next to the impoundments do not show 
significant levels or arsenic. 

STIFF/PIPER DIAGRAMS 
Analysis of the major ions was done using Stiff and Piper diagrams, 
along with Pie charts and bar graphs. These analyses show that the 
four upgradient wells sampled are similar in general chemistry. 
The two downgradient wells that are adjacent to the surface 
impoundments do show an impact. Well MW-llA has a relatively 
higher concentration of sulfate in the MDNR sample, while MW-13A 
has a higher concentration of bicarbonate. This can be seen for 
example on Figure 2, the Piper diagram where wells labeled 11 2 11 

(MW-llA) and 11 3" (MW-13A) plot in areas away from the other wells. 



Piper Diagram 
f Date Zone Well I.D. 

YYMMDD 

i 930827 1,3,5 MW1C 
2 930827 1,3,5 MW17B 

100_, 100 

S04+Cl 

80, 

lc I 60, 

40, 

) .. _ 

Mg 40~;~~&)Q§ 

__ ca 

, 80 

,6~ 

, ~ Ca+Mg 

I 20 

- 100 

_ 80~ 

,MAY\- 6°\ 504 

( )( )( )( )( )( )..- 40 

x x_x x x x )< >-.- 20 

I I 
1913 Gu•n•x 01o1M L- ~.!;!g~u'!.r.:::e:,,.;,:a:;J.~~-~---MDNR - WASTE MANAGEMENT DIVISION 
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Piper Diagram 
* Date zone Well I.D. 

YYMMDD 

100" 100 

1 930827 
2 930827 
3 930827 
4 930827 

1, 4, 9 
1, 4, 6 
1, 3, 5 
i, 4, 9 

MW1A 
MW11A 
MW13A 
MW17A 

so, I 80 

S04+Cl 
fo, 
40, 

,s~ 
, ~ Ca+Mg 

I 20 

I O 
- 100 

M /.·~~·-f; 9 40_/sivv<'*>~ 

_ so~ 

~XM-s~S04 
40 ( )( )( )( )( x >--

)( )( )'{ ){ )( )( )( )..- 20 

__ ca 

111113 Du•n•x 0CM 

MONA -::_WASTE MANA_GEMENT __ ,DIVISION = F12~!:: : d. .....11 



Stiff Diagram 
Cations meq Anions 

.... (U 0 0 (U .... .... ...... .... m ID .... (U 0 (U .... UII m .... ...... .... 

Na+K Cl 

Ca HC03 

Mg 504 

Fe I I I C03 

II 

930827 MW1C 

930827 MW17B 

'L!::= --------r-
il ---;~; Qu~~~~-~---- -------. --~~--=~--------.J--
. ----------·· ----

----------------· -----

·----- ·-------- -------·- I 

MONA - WASTE MANAGEMENT DIVISION Figure : '3 
--=-~-c-=,~1-,..:.,. .• ,-.,=..-.. ,,.,....,_.-.=-,..-.o-,~-""'"'"""---,., ... -.c.c,~,,~c--==-=o.=-,.....,c..,<,."'-"'"~"'"'"°'-'·"_...,..,,..7L"-;....,---~.,c"""-"~----=-•-:.-=<>-::..A...,,_.,_,,._,._,_,,..~ .. -.~.~-~='-'="--''"-=>u<c-""""~'~""~ 



Cations meq Stiff Diagram Anions 

'f N 0 0 N 'f 
.... .... .... ID ID '¢ N 0 N '¢ ID ID ... .... ..... 

I I I I I I I I ' I I ' I ' 
Na+K I ' ' • I I ' • • I Cl 

Ca I ' • I I I ' I ' I HC03 
Mg I ' I • ' I ' • • I S0-4 
Fe I ' ' I I I • I I I C03 

-
. __;> ..,..,__ 

ll ir 
930827 MW1A 

-- / 
... -

930827 MW11A 
... 

-

.... 
930827 MW13A 

... ... 

-...... ~ 
11-

930827 MW17A 

sm Gu•n•x D&N 

MONA - WASTE MANAGEMENT DIVISION Figure : If . 
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Cations Bar Diagram Anions 

1111 Na+K ~Ca ~Mg II Cl ~S04 lilIIl C03+HC03 

20 I I l111111111L I 
16 i---------_j 
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DATA COMPARISON: QUANEX VS MDNR 

lnorganics (ppm) MW-1A 
Quanex 

Chloride 106 
Diss. Arsenic 0.0012 
Diss. Cadmium <.010 
Diss. Chromium <.050 
Diss. Copper <.010 
Diss. Iron 5 
Diss. Manganese 0.31 
Diss. Lead <.050 
SuHale 124 

MW-1C MW-11A MW-13A MW-17A 

Quanex MO~B Quanex MDJ\lR Quanex MONA Quanex MONA 

116 107 172 156 20 17 187 275 

<.001 .•. tH){03 0.0025 b.oM 0.0045 0.0037 0.0062 0:0068 

<.010 k.020 ... <.010 k'.020·· <.010 
. -·--· 

<.010 <020 <020 

<.050 *)12ij ) . . <. 050 <:,025 <.050 f.02$ <.050 <.025 

<.010 ¥-9?9 ....• <.010 J.i)b;!d •.• ·. <.010 :<,020 <.010 <.020 
2.43 ?·~ > 2.03 

·. ta 10 !l.8 1.9 1.9 

0.047 i'.!;()!38 0.49 ·U !li1?· .·. o. 12 0,65 0.28 0:24 

<.050 k.050 .. <.050 <,050.> i <.050 k,65b <.050 <.050 

57 47i 755 $tf. 30 $~ 150 148 

Organics (ppb) 

Dichloroethane(1, 1) <1 i~f ti•·····} <1 5.4 <1 <1 1.4 

The MDNR data for 1,1-Dichloroethane in MW-11A and MW-17A are estimated values; the value may not be accurate 

The data comparison shows very good correlation between the 
two laboratories for all wells and all parameters. Two of 
the parameters chloride and sulfate remain above recently 
calculated Type B standards. The following wells exceed the 
Type B criteria: 

Parameter 

Chloride 
sulfate 

Well 

17A 
llA 
llA 

Concentration I ppm} 

275 (MDNR) 
755 (QUANEX) 
676 (MDNR) 

'.!,'ypg_ ~ Leyel(ppm) 

250 aesthetic value 
250 aesthetic value 
250 aesthetic value 

MW-178 
Quanex MDNR 

59 58 
0.016 0.0148 

<.010 <,020 
<.050 <.025 
<.010 <.020 

2.07 1.7 
0.027 ().028 

<.050 <.050. 
47 41 

<1 <1 
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STATE OF MICHIGAN 

NATURAL RESOURCES 
COMMISSION 
JERRY C. BARTNIK 
LARRY OEVUYST JOHN ENGLER, Governor 
PAUL EISELE 
JAMES HILL 
DAVID HOLLI DEPARTMENT OF NATURAL RESOURCES 
JOEY M. SPANO John Hannah Building, P.O. Box 30241, Lansing, Ml 48909 

JORDAN B. TATTER ROLAND HARMES, Director 

R 1026-E9 

Rev. 12/93 

Mr. Donald Comfort 
Engineering Manager 
Quanex corporation 
400 McMunn 
South Lyon, Michigan 48178 

Dear Mr. Comfort: 

March 23, 1994 

Subject: Quanex 1993 O&M Report 
MID 082 767 591 

An O&M inspection has been conducted at the Quanex 
Corporation, of South Lyon. The inspection included a field 
audit and split sampling of groundwater (September 27, 1993), 
O&M checklist, sampling and analysis inspection, monitor well 
data sheets, groundwater contour map, stiff\piper\pie 
diagram, and data comparison. 

The latest sampling and analysis plan for groundwater 
monitoring is located within the Groundwater Quality 
Assessment Program dated April of 1986. This was then 
approved with revisions on May 20, 1992 by the Michigan 
Department of Natural Resources. 

The attachment to this memo lists one area of concern 
identified during the field inspection on September 27, 1993. 
The concern was that depth or sounding measurements were not 
taken for some of the wells. It is common for sediments to 
accumulate at the bottom of the well thus changing the depths 
of the well and the amount of water evacuated for purging. 
It is therefore, good practice to take depth measurements at 
each sampling event. 

If there are any questions, please contact the number listed 
below or Mr. David Slayton at 517-373-8012. 

Sincerely, 

._J';.,.. S"t:1111.ocK_ 

Jan Sealock 
Environmental Quality Analyst 
Waste Management Division 
517-373-4740 

cc/enc: Ms. De Montgomery/U.S. EPA Reporting 
Mr. Ben Okwumabua, DNR-Livonia 
Mr. Dave Slayton, DNR 
HWP/C&E File 



ATTACHMENT 

Quanex Corporation 
MID 082 767 591 

O&M Inspection-1993 

1). Depth or sounding measurements were not taken at some of 
the wells. This measurement should be taken at each 
sampling event. [Area of concern]. 

··~ 



NATURAL RESOURCES 
COMMISSION 

STATE OF MICHIGAN 

JERRY C. BARTNIK 
LARRY O EVUYST 
PAUL EISELE 
JAMES HILL 
DAVID HOLLI 
JOEY M. SPANO 

[fil UB f U/ f [ID JOHN ENGLER, Governor 

DEPARTMENT OF NATURAL RESOURCES 
John Hannah Building, P.O. Box 30241, Lansing, Ml 48909 

JORDAN B. TATTER 
ROLAND HARMES. Director 

September 2, 1993 

SEP 8 1993 

OFFICE OF RORA 
WASTE MANAGl"'ilFN"E DIV , 

Mr. Donald Comfort 
Engineering Manager 
Quanex Corporation 
400 McMunn 
South Lyon, Michigan 48178 

Dear Mr. Comfort: 

SUBJECT: O&M Inspection 
Quanex Corporation 
MID 082 767 591 

EP.A, B.BGlON r 

RECEIVED 
WMD RCRA (1 .......... J- ~· • _J 

RECORD CENTER '--"u'T-

The Michigan Department of Natural Resources (Department) will be 
visiting Quanex Corporation on September 27, 1993 to conduct an 
Operation and Maintenance Inspection (O&M) of your groundwater 
monitoring system(s). 

The O&M is an inspection which the Department conducts to follow 
up on the Comprehensive Monitoring Evaluation (CME) previously 
performed at your facility. Whereas the CME inspection was 
performed to evaluate the technical adequacy of your groundwater 
monitoring system(s), the O&M inspection is designed to evaluate 
the performance, operation, and maintenance of this system(s). 
The basis for the Department's review can be found in 1979 
P . A. 64, as amended (Act 64), Part 10, Rule 299.11003(n), which 
references Part 265 Subpart F of the Resource Conservation and 
Recovery Act (RCRA), or the environmental monitoring requirements 
contained in your current Act 64 operating license. 

Prior to visiting the site, staff will be reviewing your Sampling 
and Analysis Plan (SAP) so that they can determine in the field 
whether your on-site sampling methods comply with the groundwater 
sampling and handling procedures specified in your SAP and/or 
permit . In order for our office to accurately perform this pre
inspection review, Waste Management Division (WMD) staff will 
contact you by telephone to verify whether we have a current copy 
of your SAP. If we find during that conversation that the WMD 
does not have one, you will need to submit a copy of your current 
SAP by September 22, 1993 to: 

Jan Sealock 
Michigan Department of Natural Resources 
Waste Management Division 

R 1026 

1/93 



April 12, 1991 

Mr. Christopher L, Silva 
Michigan Department of Natural Resources 
S.E. Michigan District Headquarters 
Waste Management Division 
38980 Seven Mile Road 
Livonia, MI 48152 

CERTIFIED MAIL - P 066 44~676 

RE: QUANEX CORPORATION - MID 082 767 591 
RESPONSE TO O&M INSPECTION LETTER 

Dear Mr. Silva: 

APR 15 1991 

Waste ManagerJ'ietffl 
!Jivision 

The purpose of this letter is to address the issues raised by the MDNR's 
O&M Inspection at our plant on December 20, 1990. Your letter to me of 
March 12, 1991, which discusses the results of that inspection, divides the 
MDNR's concerns into three categories; this response addresses each cate
gory in turn. 

First, your letter requested five specific changes to the sampling and 
analysis plan. In cooperation with the MDNR, Quanex is providing revised 
pages for insertion into the plan which, as requested, thoroughly document 
the current monitoring procedures. One copy of the revised pages are 
included in Attachment 1. These pages address all of the issues raised by 
the MDNR and should replace the current pages as described on the yellow 
cover sheet. 

Nonetheless, Quanex does not believe that the absence of this additional 
information represents any violation of 40 CFR 265.92(a) or any portions of 
Michigan Act 64. The monitoring plan was approved by the Environmental 
Protection Agency in a letter from Mr. William Muno to me dated September 
4, 1986. We note that. the cited sections of 40 CFR 265.92(a) do not specify 
that the requested information be included. In accordance with the ap
plicable regulations, the existing plan "included procedures and techniques 
for (1) sample collection; (2) sample preservation and shipment; (3) analyti
cal pr~ced ures; and ( 4) chain-of-custody control." [ 40 CFR 265.92 (a)]. 
Moreover, contrary to the O&M inspection report, the MDNR did not send 
us a post-inspection. report notifying us of these "deficiencies" in connec
tion with the 1988 CME. Thus, we object to the MDNR's characterization of 
the existing plan provisions as being in ,",-,,·iolation" of the relevant regula
tions. 

Second, your March 12 letter requested a proposal for additional informa
tion to support the claim that the low concentrations of arsenic observed 



SAMPLING AND ANALYSIS PLAN OUTLINE 

Locations sampled (include on a site map) 
Sampling frequency/schedule 
Parameters to be analyzed (based on an evaluation of the 

materials handled, and considering breakdown products) 
Sampling equipment 

Method of operation 
Compatibility with parameters to be analyzed 

Field measured parameters 
Method(s) used 
Calibration method and schedule 

Decontamination procedures 
Sample Handling 

Containers used 
Special precautions (volatiles, bactis, etc.) 
Preservation techniques 
Filtering procedures (where applicable) 

Sample Analysis 
Identify laboratory(s) used 
Analytical methods 

Method reference 
Holding time 
Detection limit 

Quality Assurance/Quality Control Programs (QA/QC) 
Field 

Duplicate samples 
Blanks - Trip 

Air 
Equipment 

Laboratory 
Spikes 
Standards 
Duplicates 

Chain of custody procedures 
Sample labels 
Field log 
Sample shipment 
Chain of custody form 

Static water levels 
Measurement point 
Measurement method 
Level of accuracy 

Well purging 
Purge volume determination calculations 
Purge volume measurement 
Fate of purge water 
Purge method 

Sampling 
Time elapsed after purging 
Sampling method (suitability with parameters to be 

analyzed) 
Statistical evaluation 



STATE OF MICHIGAN 

NATURAL RESOURCES COMMISSION 

THOMAS J . ANDERSON 
MARLENE J. FLUHARTY 
KERRY KAMMER 
0 . STEWART MYERS 
DAVID D. OLSON 
RAYMOND POUPORE 

JOHN ENGLER, B'XX~~.K16Q. Governor 

DEPARTMENT OF NATURAL RESOURCES 

R 1026·1 
5/88 

DAVID F. HALES. Director 

S.E . MICHIGAN DISTRICT HEADQUARTERS 
Waste Management Division 

38980 Seven Mile Road 
Livonia, MI 48152 

Mr. Donald Comfort 
Quanex Corporation 
400 McMunn 
South Lyon, MI 48178 

Dear Mr. Comfort : 

March 12 , 1991 

RE: Quanex Corporation , MID 082 767 591 , O&M Inspection 

On December 20, 1990, an O&M Inspection was completed by Dave 
Slayton and Jan Sealock, Geotechnical Support Unit, Waste 
Management Division. The report is enclosed with this letter. A 
summary memo in the report, dated February 27, 1991 details the 
attached listing of conclusions and violations . 

Violations of the groundwater monitoring program have been found 
with the operation and reporting of this monitoring system 
pursuant to Act 64 P.A. 1979, as amended, Part 10, Rule 299 . 11003 
referencing Part 265 Subpart F of RCRA . The groundwater 
monitoring program a t Quanex Corporation should continue on a 
quarterly basis . 

Additional information is contained within the enclosed O&M 
Report . You are requested to respond by thirty (30) days from the 
date of this memo . 



Page 2 of 2, 03/12/91 
D. Comfort, MID 082 767 591 

A copy of your response is also to be sent to Jan Sealock, Waste 
Management Division, Department of Natural Resources, P.O. Box 
30241, Lansing, MI 48909. 

If you have any questions, please contact me at (313)-953-0241, 
(313)-953-1457, or Jan Sealock at (517)-373- 4630. 

CS/cs 
Enclosure: O&M Report 
Attachment 
cc: B. Okwumabua 

Jan Sealock 
C&E File 
U.S. EPA, Region V 

Sincerely, 

{~,!:_/£~ 
Christopher L. Silva 
Environmental Quality Analyst 



ATTACHMENT 

Quanex Corporation 
MID 082 767 591 

O&M Inspection for 12/20/90 

1. The sampling and analysis plan (April 1986, Groundwater Quality 
Assessment Program) must be updated to include the following 
items: 

a) Detection limits for all required parameters. 
[Violation - 40 CFR 265.92(a)(3)] 

b) Laboratory QA/QC procedures (spikes, duplicates, 
standards). [Violation - 265.92(a)(3)] 

c) Specify purge method, fate of purged water, how purge 
volume is calculated. [Violation - 265.92(a)(l)] 

d) Specify correct analytical methods for dissolved oxygen, 
nitrate-nitrite, and organic carbon. 

e) Inspection of well casing, protective casing, surface pad, 
and lock during routine sampling events. Provisions to 
repair any damage must be included. [Area of concern] 

2. The company must supply additional data supporting its claim 
that the arsenic detected in some wells is naturally occurring. 
The company must submit a proposal within ninety (90) days for 
additional well(s) and sampling. The proposal in the 1990 
Annual Groundwater report is not adequate (see discussion in 
text of O&M writeup). The proposal must address the following: 
[Area of concern - 265.93(d)(4)(i)] 

a) Installation of a new deep well at MW-1. 
b) Sampling of deep wells 12C and 13C. 
c) Explanation of different top of casing elevations. d) 
Analysis of vertical gradients to geochemistry. 

3. The 1,1 dichloroethane contamination must be addressed. The 
most obvious vehicle is to address this contaminant through the 
HSWA process. EPA has already started the RFA. The 1,1 
dichloroethane found in low levels in wells llA and llB may be 
related to a SWMU found directly under the southern part of the 
RCRA impoundments. Another source may also be present at the 
site because well 6A has shown consistently higher levels, and 
this well is located farther away from the impoundments. The 
RFI to be eventually conducted under HSWA must include 
addressing the 1,1 dichloroethane. [Area of concern] 
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STATE OF MICHIGAN 

NATURAL RESOURCES COMMISSION 

THOMAS J. ANDERSON 
MARLENE J. FLUHARTY 
GORDON E. GUYER 
KERRY KAMMER JAMES J. BLANCHARD, Governor ELLWOOD A. MATTSON 
0. STEWART MYERS DEPARTMENT OF NATURAL RESOURCES RAYMOND POUPORE 

A1026 
3189 

STEVENS T. MASON BUILDING 
P.O. BOX 30028 

LANSING. Ml 48909 

DAVID F. HALES. Director 

November 30, 1990 

Mr. Donald Comfort 
Quanex Corporation 
400 McMunn 
South Lyons, Michigan 48178 

Dear Mr. Comfort: 

SUBJECT: Quanex Corporation, MID 082 767 591 

The Michigan Department of Natural Resources will be visiting Quanex 
Corporation on December 20, 1990, to conduct an Operation and Maintenance 
Inspection of your groundwater monitoring system(s). 

In follow-up to the Comprehensive r-'onitoring Evaluation (CME) previously 
conducted at your facility, which evaluated site hydrogeology and the 
design adequacy of your groundwater monitoring system, the Operating 
and r-'aintenance Inspection or OMI will focus on the performance, opera
tion and maintenance of this system pursuant to act 64 P.A. 
1979, as amended, Part 10, Rule 299.11003(n) referencing Part 265, 
Subpart F of the Resource Conservation and Recovery Act (RCRA) or part of 
your current Act 64 operating license. The OMI will include the follow
ing compliance determinations: 

1. 

2. 

A Sampling Inspection and Sampling and Analysis Plan review to 
verify physical integrity of individual wells and sampling equip
ment, proper collection of groundwater samples to ensure that 
sampling and handling procedures as outlined in the S/A plan and/or 
permit conditions are being followed. The sampling inspection shall 
include a split sampling of selected wells and collection of ground
water elevation data for establishing groundwater flow directions. 
This is planned for 12/20/90. 

A review and evaluation of all data records including recent and 
previous hydrogeologic information for determination of the contin
ued viability of your facility's groundwater monitoring system. 



QUANEX CORPORATION 

SOUTH LYONS, MICHIGAN 

MID 082 767 591 

OPERATION AND MAINTENANCE INSPECTION 

Field Inspection Guide 

Sampling and Analysis Inspection 

Monitor Well Data Sheets 

Groundwater Contour Map 

Additional Reviews 

1. Total versus Dissolved Metals 
Data Comparison 

2. stiff\Piper\Pie Diagrams 
3. 1990 Annual Groundwater Report 

Review 

Summary Letter and EPA Reporting Forms 

Evaluated By: 

Dave Slayton 
Jan Sealock 

February 27, 1991 
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Field Inspection Guide 
Checklist 
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PART TWO 
The field inspector will complete four tasks during the field inspection. They are: 
1) review the operating record to identify evidence of deficiencies in the owner/operator's sampling 
and/or operation and maintenance programs; 2) visually inspect each well and piezometer for 
evidence of damage or deterioration; 3) obtain measurements from the operations record of depths 
of water levels and well depths for each well and piezometer; and 4) visually observe the owner/ 
operator's field crew as they c~ect ground-water samples. 

Name of inspector(s) ~- J ,,,_,__, -..- s,v'r?__ r·c I-<' , 

I ' 
Date(s) of inspection ...:.:I-::.?:.:/ "-..:.~_c..;./_c;.:..;i(/)~---------

1. Review the -operating record of the facility. YIN Does the operating record: 

Include annual repons of ground-water monitoring results including ground-water level .._; 
data from each well and piezometer in the monitoring system? I 

Include an inventory of all sampling devices and purging equipment in use at the 

Y-facility and information on model number, serial number and manufacurers name? 
. L 

Include detailed operating, calibration and maintenance procedures for each sampling y device? 

Describe decision criteria to be used to replace or repair sampling equipment and/or 
( monitoring wells? 

Include schedules for performing operation and maintenance activities related to the {, 
ground-water monitoring system? 'i-~) =-. 
Include records for ground-water monitoring which provide information on 1) the date, 
exact place and time of sampling or measurements; 2) the individual(s) who performed 

'-( the sampling or measurements; 3) the date(s) analyses w= performed.; 4) the analytical 
techniques or methods used; and 5) the results of such analyses? -
Include records of all monitoring information including all calibration and maintenance y 
records? 

.!_· y Include records of monitoring inf=ation including determination of ground-water 
surface elevations? 

Include a determination of ground-water flow rate and direction(s) in the uppermost y aquifier on an annual basis (e.g., prepare a potentiornetric map annually using data 
collected during they=)? 

N ot 
N />/o, 

' 
'"'' to~ 
~:t ;'.!",. .e' ., 

-t~:::::,rci f<," 

0~ 
..,,__, 
f,' 

Provide for more frequent and intensive inspection of wells constructed of non-inert c ' •,)(' 

N-~ 
_.cl.er, 

casing such as PVC? (Refer to Appendix A for permit example.) !,, 
wl 

..c,'C:, 

wl~';: 
O&M lnspecion Guide ... 8-12 



2. Visually inspect each well and piezometer and complete the table below (one line entry for each well 
or piezometer): 

Well/ Survey Standing or Evidence of Evidence of Evidence of Lock in Evidence of 

Pierometer· Mark Ponded Collision Frost Casing De- Place'/ Well Sub-

Present? Water? Damage? Heaving? gradation? sidence? 

liL,) JJf\ (',/ /\/ iv /\/ -;; .__) !\! I 

111l,) 11 e, rJ 1J ti r1· tr! y ;J 

/l\l\i 11 ····~ fj f\( rJ fl ;I' y rl 
. 

')' J ) 1 /' II'' '1 I rJ ;/ ;J 1rJ fJ )) ;!' 
I ;J ;v ) y ;V' pi ' ·, ,, 1\f • l.,/ 

IV\: I 1r, f ,,I I 
I 

Y'j rJ /V /\-/ 
\...!J /\/' 

1111,I J j\.l \ 

~~- .. ~~ - -

Pho1ograph 
Taken'/ 

(\,! 

rJ 
;/ 
;ti 
/v 
N 

" 



OSWER-9950-3 

4. Observe the owner/operator's staff as they collect ground-water samples at 
several wells. Complete the following table for each well (Note: re:vise or add to 
the table if permit conditions dictate a different requirement the owner/operator must 
follow): 

PositiolllTitle Name Sampling Experience (years and type) 

f:i . ' :) '-rt. jJ 
1c..lJJ S.tlf\...i;(...{_'5 5,,1,.,«-VLS,:. < ' D cb f c,""Yit.J~ 

/ f\ I 4--J i-f?' ,., --S .;--; ,_._;,a !...er ,;;: ~ ,,,..-,:_ ~~-,"> . , -:-'"(:'. 1/i ,::. 
I I 

:;.,,"iJI < ., . ./ h - vf.-n }'c ~c cf.,,il.. 
,--?j;• / <' ·1 ,:,\ji,:..-;i,? ' ' ~--' .....:,..:..,...,,ie,es (.a ... cir~ I/' 2-. If~ ;._·,.:.:, - --"",' ' .--,-;i--,--,_(_'r;,;....,_.;,"? 

I i I 

. . 

Well Identification Number !Y)t,_;;'s ..-(~ :!_:_8 7-, "':) f3,c J YIN 
Photograph 

' ' !+ / Taken 
/) 3 /Yl1,'\: 

1-1 Y!N 
' I 

Did the sampling crew measure static water levels in the well and well 
depths prior to the sampling event? ' /v~ '-

/ es· 

Did the sampling crew use a steel tape or electronic device tbtal.e depth 
L N_, measurements? I es 

Did the sampling crew record depths to +/-0.01 feet? ! I 
"' ' /Ve ,. ,l.5 

Did the sampling crew follow these procedures: 
1. remove locbng and proteaive c:ip; 

2. sample the air in the well head for orgllllic vapors; - ,,; 0 

3. delcnnine the static = level; and v ,\ _: . 

4. lower an intcf.lce probe into the well to deto:t -· J\J r'..,' i _;. ") f'l ' 

immiscible laye:s. 

If immiscible samples were collected, were they collected prior to well 
/v4 

' 
purging? . /V 0 

Did the sampling crew evacuate low yielding wells to dryness prior to 
/1, sampling? l .::. )-- ,, 

Did sampling crew evacuate high yielding wells so that at li::ast three 
casing volume,s we!!':: removed? w 1\'. ~; 

i''!--> 

Did the sampling crew collect the purge water for storage and analysis I or for shipment off-site to a RCRA treatment facility? ' 1IJ,;, !' \J ·~ 

Were sampling devic:s cons:ructcd of fluorocarbon resins or stainless I 
s=l? --: -~,- 'r·I, ,_' ,,.J 

., -, 1'-J ,:._' r,,c,\ · ..... _,-.. i ~ d" 
-

O&M lns;:,ec:tion Guide ... 8-16 



OSWER-9950-3 
(Continued). 

Well Identification Number /j)iu', -JJ._r, '11.,s j_'1 \) 
~ 

YIN 
Photograph 

___. ·' r IJ f.:; Taken 
13 r {1'11,0J.- Y!N 

Were samples taken from the bladder pump discharge tube, and not 

tJ from any purge device discharge tube? j\lA 
---------------------------- -----~-----

Was the bladder pump discharge flow checked for the presence of 

rl gas bubbles before each sample collection, as a test for bladder ft 

;Vr,. integrity? 
i--,-------------------------- ----- -----

Was bladder pump flow performance monitored regularly for 
/V', rJ dropoff in flow rate and discharge volume per cycle? tr --------------------------- -----·-----

Was the bladder pump incorporated in a combination sample-purge 
pump design which can expose the bladder pump interior and 

ll discharge tubing to the pump drive gs? If so, were operating ft 
' I 

procedures established and followed to prevent at all times the entry /'v /} 
of drive gas into the sample flow or into the bladder pump interior? 

Did the sampling crew collect and containerize samples in the order I 
\...-' /\/ of the volatilization sensitivity of the paramcten? ; ,:,.::£, 

Did the sampling crew measure the following parameter., in the ', 
IV v 

field: pH, temperature, specific conductane? f <G. .5 

Did the sampling crew sample background wells before sampling 
;V~ ij 

downgradient wells? 

Did the sampling crew use fluorocarbon resin or polyethylene 

r/ container., with polypropylene caps for samples requiring metals v 
analysis? /~5 

' Did the sampling crew use glass bottles with fluorocarbon resin- ! ~ lined caps for samples requiring metals analysis? '\' ;,, 

If metals were the analytes of concern, did the sampling crew use · 
container., cleaned with nonphosphate detergent and water, and ,, ' // rinsed with nitric acid, tap water, hydrochloric acid, tap water and /'; I ! ,'-r 

finally Type II water? -
If organics were the analytes of conc...'"m, did the sampling crew use ' 
container., cle:ined with nonphosphate detergent, rinsed with tap /' 1-V 
water, disrilled water, acetone, and finally pesticide quaility hexane? 

··/ .(2-

Did the sampling crew filter samples requiring analysis for organics? ' . ,\} 
/\1 ,::;· I 

O&M lnsp€C:ion Guide ... 8-18 
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After working through Part Two, the field inspector will have: 

• assessed whether the owner/operator's sampling crew departed from written 
sampling and analysis procedures as contained in the owner/operator's sampling 
and analysis plan (interim status) or in the o=er/operator's RCRA permit (permit 
status); 

• identified deficiencies in the way the owner/operator's sampling crew collected 
ground-water samples; 

• identified deficiencies in the o=er/operator's program to ensure on-
going maintenance of sampling devices and monitoring wells/piezometers; 

• identified deficiencies in the owner/operator's operating record (Does theoperating 
record have all the information in it that is required?); and 

• collected field data that will allow the enforcement official to construct 
potentiometric maps and assess the viability of individual wells. 

O&M lnspeC:ion Gwide ... 8-20 
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Sampling and Analysis Inspection 
Quanex corporation 

MID 082 767 591 

On December 20th, 1990, a sampling inspection was conducted 
at the Quanex Corporation as part of an Operational and 
Maintenance Inspection (O&M). The latest Sampling and 
Analysis Plan (SAP), is dated April, 1986. This plan is 
kept on-site. It has been determined that this plan must be 
updated with the deficiencies outlined in this report. 

Consultants Jim Wooster and Bob Thomas from WW Engineering 
and Science (WWES) of Livonia were involved in the split 
sampling. Static water level measurements were conducted 
using an electric meter by both the MDNR and WWES. All 
measurements were taken to the nearest .Olth of a foot to be 
used in the making of groundwater contour maps. Static water 
level measurements and purging were conducted on December 
20th by WWES, the samples were collected directly after 
purging. For decontamination purposes, WWES rinsed the 
electric meter with an ample amount of deionized water 
between wells. All wells were in good condition. There was, 
however, some casing degradation found at well 13B. This 
should be inspected periodically for further deterioration. 
The revised SAP should incorporate the inspection of the 
monitoring system during each sampling event so that problems 
can be identified and rectified. 

A teflon bailer was utilized to purge the wells. Purge 
volumes on the 20th were based on three times the casing 
water volume, or until the well ran dry. The evacuated water 
was discharged to a graduated 5 gallon bucket for accurate 
volume determination. This volume was disposed away from the 
well, preventing infiltration into the casing and the 
immediate groundwater sampling point. WWES followed good 
safety protocol by wearing gloves while collecting samples 
from the wells. 

The teflon bailer was also used to collect the water samples 
that day. All bailers were cleaned and decontaminated before 
sampling began. There was one bailer for each well so no 
decontamination was done at the site. New nylon rope was 
tied to each bailer before sampling. Those samples collected 
for volatiles were poured slowly from the bailer to reduce 
aeration of the sample. Samples were stored in appropriate 
bottles for analysis. The samples were immediately 
transferred to coolers filled with ice. 

Both field parameters of pH and specific conductivity were 



taken by WWES and the MDNR. Both meters were calibrated 
before use, also the pH meter was checked before each well 
with a buffer. An equipment blank and a field blank were 
both taken as part of field QA\QC protocol. 

The most recent Sampling and Analysis Plan (SAP) is a 
Groundwater Quality Assessment Program received by the MDNR 
was an April, 1986 document submitted by EDI Engineering and 
Science. A number of areas are incorporated in the plan, 
however, some areas were deficient. All deficiencies listed 
below were deficiencies listed in the Comprehensive 
Monitoring Evaluation (CME) done in 1988. These deficiencies 
will be listed as violations. No information was provided in 
the plan on detection limits, laboratory QA\QC such as 
spikes, standards, or duplicates. No information was 
provided on the purge method utilized, fate of purge water 
and purge water volume determination calculations. The 
method references for some parameters appear to be in error. 
The Standard Methods reference should be 421, not 412 for 
dissolved oxygen. Nitrate-nitrite should be method 353 for 
reference 3, not 201. Reference 3 method 415 should be cited 
for organic carbon, not 236. These changes must be added to 
the Groundwater Quality Assessment Program. This concludes 
the sampling and analysis portion of the O&M inspection. 



FACILITY: 
CONTACT· 
Sample# 
Date 
Time 
oH (field) 
Conductivity (field) 
Temoerature ("c) (field) 
TDS (field) 
PO . 1 

PO 2 

ON 3 

OB GC/MS B/N 
OA 8 

OG oil & qrease 

--.- .. ·--~~----·····-, ~--~ _-----

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
WASTE MANAGEMENT DIVISION 
Water Sampling Data Sheet 

LOCATION: ~au~ t rs> r-.:i "So . 

PHONE· ( 313) t/g' (o ~ O 10 0 
g II ., (3 /I D f ~ Pr i~~ I 

(].. ·2<.;,}c,c 1z.f 2,J;c ;zJ,. ic,i ,z.tz.:i"lC tzkd'iol 
lhi3{) ' ' 1i·3k 

. 
' 

. . 
II ·Cb il.. c~ tz:w 

/(.,,ry, /')/0 I c It• 1-;;i- iS !'51...D 
J 

/ ,._/ 
., v ~! 

" 
.._,/ ..,/ ./ v v 

. 

. 

Du. .fl -~ 

,- ... -.. ----··'----·-~~-·~'-

. .--,~¥'~=-:~- . 

It... ...... ..., 

tzf~.,19/f 

/1 :'er!' 

/3,() 

t./ 

. -

ti iM ~II fl, #) f f- . .. ~ . . · 

MA/D Basic 6/Fe . · · ,//' ,,// ..,,, v v- ,/v-
Ca/Ma/Na/K 
Ha/ As/Se/Sb - I 

I 
MN Cl/SO./Alk / ./ ,/ ,/ .,.... I .,,,-

HCO_;co_ I 
- - + Fluoride/Cr 6 I I 

I 
GA COD/TOC 

NO-NO_/NH_ 
- - - I K.iel N/TotP 

GG Phenols I 
GB Total/Free Cn 
Sample Aooearance L,, hi- 3,, . .:.-Jli "-llJ (~.J:! CJc.<1c" "Jo il.\-J pr;. a! C\h/ fl I ,. .. 1J 

Add1t1onal Notes. 

)/: ,1// ~In &ht! ef ted ;fwiCi, 

.·Basic 6 = Cd, Cr, Cu, Ni, Pb, Zn 



M!CHJ6AN DEPARTMENT OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

REPORT Waste Manaaeoent Division 
TO Otta•• Buiidino 

Lansino. MI 48909 

ATTEN JAN SEALOCK 

LABORATORY WORK ORDER i 90-12-073 
WORK ID QUANEX - SOUTH LYON 
P .o. i o002e COST $ 1523.50 

RECEIVED 12120/90 CL!Elff W"'N'----
REPORTED NUMBER OF SAMPLES ]_ 

LAB CONTACT OR IN MATRIX ,,WA~T,,,ER,._. ------'-

TEST 
UNITS 

Alkalinity of Nater 
•g CaC0311 

Carbonate Alkalinity 
og CaCD3/i 

B)carbonate Alkalinity 
mg CaC03il 

Arsenic by Furnace 
ug/1 

: Bariua in Nater 
ug/1 

: Calciua in Mater 
;g/1 

: Cad1iu1 in Nater 
ug/l 

Chloride in Nater 
19!! 

Chro1iu1 in Water 
ug/1 

: Copper in Water 
ug/1 

: Arsenic by Furnace - Diss. 
ug/l (Diss) 

: Bariua • Dissolved 
ug/l (Diss! 

: Calciu• · Dissolved 
mgi! (Diss) 

: Cad1iu1 • Dissolved 
ug/1 (Diss) 

: Chro1iu1 • Dissolved 
ug/1 {Diss} 

Copper · Dissolved 
ug/1 (Diss) 

Iron · Dissolved 
ugil (Diss) 

Potassiua · Dissolved 
mg/1 {Diss) 

Nagnesiu• · Dissolved 
mg/1 (Diss! 

NW-llA 

156 

K S 

156 

20 

86 

325 

K 20 

99 

K 50 

K 20 

5.2 

59 

313 

K 20 

K 50 

K 20 

5300 

11 

32.9 

NW-llB NW-llD 

170 284 

K S K S 

170 284 

7 .8 

52 

K 20 

121 64 

K 50 

K 20 

3.9 5.5 

20 126 

339 142 

K 20 K 20 

K 50 K 50 

K 20 K 20 

4600 3000 

b.7 2.45 

40.2 36 

NW-13A 

517 

K 5 

517 

51 

3.0 

306 

342 

K 20 

K 50 

K 20 

10000 

6,1 

52 ' ' 

RECEIVED 
JAM 3 1 1991 

Wro:;tr:\ ~,1~;;1:;···"'.'! ·n,ent 
D:~ 11.~·,10n 
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Received: 12/20/90 

' TEST 
UNiTS 

Cad1iu1 in Nater 
ug/1 

Chloride in Nater 
mg/1 

Chro1iu1 in Water 
ug/1 

Copper in Nater 
ug!i 

Arsenic by Furnace - Diss. 
ug/1 {Diss) 

Bariu1 - Dissolved 
ug/1 (Diss) 

' C,lciu1 - Dissolved 
•gll (Diss! 

Cad1iu1 - Dissolved 
ug/1 (Diss) 

Chro1iu1 - Dissolved 
ug/1 (Diss) 

Copper - Dissolved 
ug/1 (Diss) 

Iron - Dissolved 
ug/1 {Diss) 

Potassiua - Dissolved 
•g/1 (Diss) 

Nagnesiu1 - Dissblved 
og/1 (Diss) 

Nanganese - Dissolved 
ugil (Diss! 

Sodiu1 - Dissolved 
•g/1 (Diss) 

Nickel - Dissolved 
ug/! 

Lead - Dissolved 
ug/1 

Zinc - Dissolved 
ug/1 

Iron in Nater 
ug/1 

Potassiu1 in Nater 
og/1 

Kagnesiu1 in Nater 
mg/1 

Manganese in Nater 
ug/l 

Sodiu1 in Water 
og/l-

(Diss) 

(Diss I 

(Diss) 

DNR Laboratory REPORT 
01/29/91 10:51:51 

NW-138 KW-1 

K 20 

142 81 

K SO 

K 20 

4.8 K 1.0 

27 27 

312 272 

K 20 K 20 

K 50 K 50 

K 20 K 20 

6850 4800 

4.8 5.6 

45 19 

250 535 

92.7 57.5 

K 50 K 50 

K 50 K 50 

K 50 1100 

11700 

5.9 

20.0 

595 

59,B 

Work Order I 90-12-073 
Continued From Above 

FIELD BLANK 

K 1 

K 1.0 

K 10 

K 20 

K 50 

K 20 

K 100 

K .1 

Kl 

K 20 

K 1 

K 50 

K 50 

K 50 
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DNR Laboratory REPORT 
Results by Sa1ple 

Work Order I 90-12-073 

SAMPLE ID ""'W'--'-1,..1,cA ------

ANALYST MILFORD 
ANALYZED 12/27/90 
DILUTION ! 

75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

10061-01-5 
lOObl-02-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-5 

Date & Tioe Collected .,12"-/,.20.,_/"'90.._ __ _ 

UNITS ug/L ppb 

CONPOUND RESULT REKARK 
DETECTION 

L1"!T 

Vinyl chloride N_D__ __j,_Q_ 
IBromooethane N_D__ __j,_Q_ 
IChioroethane N_D__ __j,_Q_ 

Hrichlorofluoromethane N_D__ __j,_Q_ 
1,1-Dichloroethene N_D__ _M 
Methylene chloride N_D__ __j,_Q_ 

trans-1,2-Dichloroethene N_D _____ _M 
1, 1-Dichloroethane --1,1 UC _M 

cis-1,2-Dichloroethene N_D__ _M 
Chloroform N_D__ _M 

1,1,1-Trichloroethane N_D__ _M 
Carbon tetrachloride N_D__ _M 

1,2-Dichloroethane N_D__ _M 
Trichloroethene ND _M 

1,2-Dichloropropane ND _M 
Brooodichlorooethane N_D__ _M 

cis-1,3-Dichloropropene N_D__ _M 
trans-1,3-Dichloropropene N_D__ _M 

1,1,2-irichloroethane N_D__ _M 
Tetrachloroethene N_D__ _M 

Dibro•ochloro1ethane N_D__ _M 
Chiorobenzene _ND__ _M 

Bro1oform N_D__ _M 
1,1,2,2-Tetrachloroethane N_D__ _M 

Category ___ _ 

COMMENTS ------------------

ND= not detected at the specified detection limit. 
I Compound identity not confirmed by second independent technique. 
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DNR Laboratory REPORT Work Order I 90-12-073 
Results by Sample 

SAMPLE iD .,,MW,_--"11.,Bc..... _____ _ FRACTION 02A TEST CODE §tl.... NAME .,Sc,,.a,,_n ..,_1...,N,,,a...,te"-r ____ _ 

ANALYST WILFORD 
ANALYZED 12/27/90 
DILUTION 1 

75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

10061-01-5 
100'61-02-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-5 

Date & Time Col iected :,12,,.t.,20e._i9,,0c._ __ 

UNITS ug/L ppb 
DETECTION 

COMPOUND RESULT REMARK LINIT 

Vinyl chloride N_D ____ _ 
IBromcoethane N_D ____ _ 
IChloroethane _ND ____ _ 

ITrichlorofluorooethane N_D ____ _ 
1,1-Dichloroethene N_D ____ _ 
Methylene chloride N_D ____ _ 

trans-1,2-Dichloroethene _ND ____ _ 
1,1-Dichloroethane ~ UC 

cis-1,2-Dichioroethene N_D ____ _ 
Chloroform N_D ____ _ 

1;1,1-Trichloroethane _ND ____ _ 
Carbon tetrachloride N_D ____ _ 

1,2-Dichloroethane _ND ____ _ 
Trichloroethene N_D ____ _ 

1,2-Dichloropr'opane N_D ____ _ 
Brooodichloromethane N_D ____ _ 

cis-1,3-Dichloropropene N_D ____ _ 
trans-1i3-Dichloropropene N_D __ -'--

1,1,2-Trichloroethane N_D ____ _ 
Tetrachloroethene N_D ____ _ 

Dibromochloro•ethane N_D ____ _ 
Chlorobenzene N_D ____ _ 

Broooform _ND ____ _ 
1,1,2,2-Tetrachloroethane N_D ____ _ 

____M 
____M 
____M 
____M 
-1,_Q_ 
____M 
__Ll. 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
__ l._O 

-1,_Q_ 
-1,.Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
__ 1_.o 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
__ l._O 

-1,_Q_ 
-1,_Q_ 

COMMENTS ------------------

ND= not detected at the specified detection lioit. 
I Compound identity not confir•ed by second independent technique. 

Category----
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Received: 12/20/90 

DNR Laboratory REPORT Nork Drder I 90-12-073 
Results by Saaple 

SAHPLE ID ~KW~-~ll~D ______ _ 

ANALYST WILFORD 
ANALYlED 12/27/90 
DILUTION 1 

75-01-4 
74-83-9 
75-00-3 
75-69-~ 
75-35-4 
75-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

Date & Tioe Collected .,12,.c/..i20u./-"90c_ __ 

UNITS ug/L ppb 

CONPOUND RESULT RENARK 
DETECTION 

UNIT 

Vinyl chloride _ND__ ---1,_Q_ 
IBrooomethane N_D__ ---1,_Q_ 
IChloroethane N_D__ ---1,_Q_ 

ITrichlorofluorooethane N_D__ ---1,_Q_ 
Ll-Dichloroethene N_D__ __1._0 
Hethylene chloride N_D__ ---1,_Q_ 

trans-1,2-Dichloroethene N_D _____ ~ 
1,1-Dichloroethane N_D__ _..!,_Q_ 

cis-1,2-Dichloroethene N_D__ _..!,_Q_ 
Chloroform _ND__ _..!,_Q_ 

1,1,1-Trichloroethane ~ _..!,_Q_ 
Carbon tetrachloride~ _..!,_Q_ 

1,2-Dichloroethane N_D__ _..!,_Q_ 
Trichloroe.thene @___ _..!,_Q_ 

1,2-Dichloropropane _ND__ _..!,_Q_ 
Brooodichloromethane N_D__ __1_.0 

cis-1,3-Dichloropropene N_D__ __1_,0 

Category ___ _ 

10061-01-5 
10061-02-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-5 

trans-1,3-Dichloropropene N_D__ _..!,_Q_. 
1,1,2-Trichloroethane N_D__ _..!,_Q_ 

Tetrachloroethene N_D__ __1._0 
Dibrooochloromethane N_D__ _..!,_Q_ 

Chlorobenzene N_D__ _..!,_Q_ 
Brooof orm N_D__ _..!,_Q_ 

1,1,2,2-Tetrachloroethane N_D__ _..!,_Q_ 

CONHENTS -----------------

ND= not detected at the specified detection limit. 
I Coopound identity not confirmed by second independent technique. 
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Received: 12/20/90 

DNR Laboratory REPORT Work Order I 90-12-073 
Results by Saaple 

SAMPLE ID e,NW,_-..,13,,A ______ _ FRACTION 04A TEST CODE §f..L. NANES ..,c""an'-'-1 ""'Wa,_,t"'er ____ _ 

ANALYST WILFORD 
ANALYZED 12/27/90 
DILUTION 1 

75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
75-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

10061-01-5 
10%1-02-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-5 

Date & T ioe Col ieded ..,12"-/"'20e_/9.,_,0'----

UNITS uq/L ppb 
DETECTION 

LIN IT 

Vinyl chloride _ND ____ _ 
IBrooomethane N_D ____ _ 
tChloroethane N_D ____ _ 

ITrichlorof!uorooethane @...._ __ _ 
1,1-Dichloroethene N_D ____ _ 
Methylene chloride N_D ____ _ 

trans-1,2-Dichloroethene N_D __ __ _ 
1,1-Dichloroethane N_D ____ _ 

cis-L2-Dichloroethene N_D ____ _ 
Ch!oroforo N_D ____ _ 

1,lil-Trichloroethane N_D __ __ _ 
Carbon tetrachloride _ND ____ _ 

1,2-Dichloroethane N_D __ __ _ 
Trichloroethene N_D ____ _ 

1,2-Dichloropr'opane N_D __ __ _ 
Brooodich!orooethane N_D ____ _ 

cis-1,3-Dichloropropene N_D __ __ _ 
trans-1,3-Dichloropropene N_D ____ _ 

1,1,2-Trichloroethane N_D ____ _ 
Tetrachloroethene N_D ____ _ 

Dibro1och!orooethane N_D ____ _ 
Chlorobenzene N_D ____ _ 

Bromoform _ND ____ _ 
1,1,2,2-Tetrachloroethane N_D ____ _ 

~ 
~ 
~ 
~ 
-1,_Q_ 
~ 
---1,! 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
__ 1._0 
-1,_Q_ 
___L..Q. 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
-1,_Q_ 
_1.,_Q_ 
-1,_Q_ 

COMMENTS------------------

ND= not detected at the specified detection limit. 
I Compound identity not confirmed by second independent technique. 

Cafegory ___ _ 
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Received: 12/20/90 

DNR Laboratory REPORT 
Results by Sa1ple 

Work Order I 90-12-073 

SAMPLE IDN .. N,_-1..,.3,,_B ------

ANALYST WILFORD 
ANAL VIED 12/28/90 
DILUTION 1 

75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
7S-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

10061-01-5 
10061-02-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-S 

Date & Time Co! l ected 1.,2,,_/2.,0cc/9,_,0'--- Category ___ _ 

UNITS ug/L ppb 

CONPOUND RESULT RENARK 
DETECTION 

L!NIT 

Vinyl chloride N_D ____ _ 
!Bromomethane N_D ____ _ 
IChloroethane N_D ____ _ 

!Trichlorofluoromethane N_D ____ _ 
1,1-Dichloroethene N_D ____ _ 
Methylene chloride N_D ____ _ 

trans-1,2-Dichloroethene N_D ____ _ 
1!1-Dichloroethane _ND ____ _ 

cis-1,2-Dichloroethene N_D ____ _ 
Chloroform N_D ____ _ 

1,1,1-Trichloroethane N_D ____ _ 
Carbon tetrachloride N_D ____ _ 

1,2-Dichloroethane L_ __ _ 
Trichloroethene L_ __ _ 

1,2-Dichloropropane N_D ____ _ 
Brooodichlorooethane N_D ____ _ 

cis-1,3-Dichloropropene N_D ____ _ 
trans-i~3-Dichloropropene N_D __ __ _ 

1,1,2aTrichloroethane N_D ____ _ 
Tetrachloroethene N_D ____ _ 

Dibrooochloromethane N_D ____ _ 
Ch!orobenzene N_D ____ _ 

Brooofor1 L_ __ _ 
1,1,2,2-Tetrachloroethane L_ __ _ 

~ 
~ 
~ 
~ 
____Ll 

~ 
__J.iQ. 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll 
____Ll. 

____Ll 
____Ll 
____Ll 
____Ll 
____Ll 

CONKEHTS -----------------

ND= not detected at the specified detection limit. 
i Co1pound identity not confirmed by second independent technique. 
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Received: 12/20/90 

DNR Laboratory REPORT 
Results by Saople 

Work Order I 90-12-073 

SAKPLE ID """WC-'-!.__ _____ _ FRACTION 06A TEST CODE u_ NAME S,.,,c,.,an'-'l.....,Na..._te.,_r ____ _ 

ANALYST WILFORD 
ANALYZED 12/28/90 
DILUTION I 

75-01-4 
74-63-9 
75-00-3 
75-69-4 
75-35-4 
75-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

10061-01-5 
10061-02-6 

-79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-5 

Date • Time Co !I ected 1.,2,,_/.,20cc/9.!.>0'----

UNITS ug/L ppb 

CONPOUND RESULT REMARK 
DETECTION 

LINIT 

Vinyl chloride _ND ____ _ --1& 
tBromomethane N_D __ __ _ --1& 
IChloroethane N_D ____ _ --1& 

ITrichiorofluorooethane N_D ____ _ --1& 
1,1-Dichloroethene N_D ____ _ --1...Q. 
Methylene chloride N_D ____ _ --1& 

trans-1~2-Dichloroethene N_D __ __ _ --1...Q. 
1,1-Dichloroethane N_D ____ _ -1i.Q. 

cis-1,2-Dichioroethene N_D ____ _ --1...Q. 
Chloroform N_D ____ _ --1...Q. 

1,1,1-Trichloroethane N_D ____ _ --1...Q. 
Carbon tetrachloride _ND ____ _ --1...Q. 

1,2-Dichloroethane N_D ____ _ --1...Q. 
Trichloroethene _ND ____ _ --1...Q. 

1,2-Dichloropropane tlL__ __ _ --1...Q. 
Bromodichloromethane _ND ____ _ --1...Q. 

cis-1,3-Dichloropropene N_D ____ _ --1...Q. 
trans-1,3-Dichloropropene N_D __ __ _ --1...Q. 

1,1,2-Trichloroethane tlL__ __ _ --1...Q. 
Tetrachloroethene N_D __ __ _ --1...Q. 

Dibrooochloromethane N_D ____ _ --1...Q. 
Chlorobenzene N_D ____ _ --1...Q. 

Broooforo N_D ____ _ --1...Q. 
1,1,2,2-Tetrachloroethane N_D __ __ _ --1...Q. 

Category ___ _ 

COMMENTS -----------------

ND= not detected at the specified detection lioit. 
I Compound identity not confirmed by second independent technique. 
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Received: 12/20/90 

SAMPLE ID FIELD BLANK 

ANALYST WILFORD 
ANALYZED 12/28/90 
DILUTION 1 

75-01-4 
74-33-9 
75-00-3 
75-69-4 
75-35-4 
75-09-2 

156-60-5 
75-34-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
79-01-6 
78-87-5 
75-27-4 

10061-01-5 
10061-02-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
75-25-2 
79-34-5 

DNR Laboratory REPORT Work Order I 90-12-073 
Results by Saople 

FRACTION 07A TEST CODE §Li_ NAME S..,c .. an,._._1 .,,,Wa.,te,.r ____ _ 
Date & i ioe Collected .,12'"-12.,0"-/9,_,0c__ __ 

UNITS ug/L ppb 

CDNPOUND RESULT REMARK 
DETECTION 

UNIT 

Vinyl chloride N_D ____ _ 
IBromomethane N_D ____ _ 
!Chloroethane N_D ____ _ 

lirichlorofluoromethane N_D ____ _ 
1,1-Dichloroethene N_D ____ _ 
Methylene chloride N_D ____ _ 

trans-1,2-Dichloroethene N_D ____ _ 
1,1-Dichloroethane N_D ____ _ 

cis-1~2-Dichloroethene N_D ____ _ 
Chloroform N_D ____ _ 

1,1,1-Trichioroethane N_D ____ _ 
Carbon tetrachloride N_D ____ _ 

1,2-Dichloroethane N_D ____ _ 
Trichloroethene N_D ____ _ 

1,2-Dichloroprooane N_D ____ _ 
Brooodichloro1ethane N_D ____ _ 

cis-1,3-Dichlaropropene N_D ____ _ 
trans-1,3-Dichloropropene N_D ____ _ 

111,2-Trichloroethane N_D ____ _ 
Tetrachloroethene N_D ____ _ 

Dibrooochlorcmethane N_D ____ _ 
Chlorobenzene N_D ____ _ 

Broooforo N_D ____ _ 
1,1,2,2-Tetrachloroethane N_D ____ _ 

____M 
____M 
____M 
____M 
~ 
____M 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

Category ___ _ 

COMMENTS -------------------

ND= not detected at the specified detection limit. 
i Compound identity not confirmed by second independent technique. 
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SCAN 1 - PURGEABLE HALOCARBONS 

COMPnUND 

Vinyl chloride 
Bromomethane* 
Chloroethane* 
Trichlorofluoromethane* 
1,1-Dichloroethene 
Methylene chloride* 
trans-1,2-Dichloroethene 
1,1-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform* 
1,1,1-Trichloroethane* 
Carbon tetrachloride* 
1,2-Dichloroethane* 
Trichloroethene 
1,2-Dichloropropane* 
Bromodichloromethane* 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane* 
Tetrachloroethene 
Dibromochloromethane-* 
Chlorobenzene 
Bromoform* 
1,1,2,2-Tetrachloroethane* 

DETECTION 
LIMIT Cug/1 l 

5.0 
5.0 
5.0 
5.0 
1.0 
5.0 
1.0 
1.0 
1. 0 
1.0 
1. 0 
1.0 
1. 0 
1. 0 
1. 0 
1.0 
1.0 
1. 0 
1. 0 
1. 0 
1. 0 
5.0 
1.0 
1.0 

* Compound not confirmed by second independent 
technique. 

SCAN 2 - PURGEABLE AROMATIC HYDROCARBONS 

COMPOUND 

Benzene 
Toluene 
Ethyl benzene 
Xylene isomers 

IiETE(::TICJ[,1 
LIMIT ! ug/1 l 

1. 0 
1. 0 
1.0 
1.0 



EL 070 MICHIGAN DEPT OF NATURAL RESOURCES 
5/90 ENYIRONNENTAL LABORATORY ltttl ~TY NARNIHS tttl 
NATRIX • WATER ANALYSIS REQUEST SHEET YES II.!!!!,)- INFO ON BACK 
lltlllilllllillllllllillllllltlltltlltllllitlllltlillitllttllilllllllllllllltllllltllllllt!tiitllltllllttltllllllllttllttttlll 
LAB PROJ .. RECEIVED fl DATE ' ~A 
ORDER, _9.QJ.l:9.-:TI coDE ________ PRIORITY -~-- AT LAB BY _J_":c.._ TINE -11:if:Q) _':iQ JS~c)___ p 
tltltllilllllllllltlllllilllltlttllllltltliflllllllllllllllllllltltlllllllllllllltttltllllllitllllltltlltltllllltttlJjlltl 
SUBMITTER ·· DISTRICT C .,.,,,,/,.."/ CONTACT PERSON ,k PHONE 
DIVISION Jf1:JJ2 OR OFFICE ___ /g__~-/----- FOR QUESTIONS __ 0.R'dJ __ 0_:._~j___ 15°"/ 7 l - _;}_2J.._-: __ 't._2_L/.9 
·===··==============·=========·=======================================-'======================================================= 

~~~~~~~~---~~~..:::.:.~.J. .. ~~:~ .. ~i:'.~_ ••••••••••••••.... ::~~:::~~~~~~::~~: .•••••••••••••••• 
COST SEND RESULTS (} 0 - ~cl · 
CENTER 1000,JG TO ATTENTION OF :z:_a:?.1 _____ ("'q _ tl ----- A: AD~RESS _ s;_ Q lft0-'<t. __ .LJ/c/'1-----------------
------------------------=----------------•--------=-------------- !1 I different W /'-7 /J I /1., ',/[, 
SAMPLE ;i; than above ----:-------7/_-u.::Y.:' _________________________ _ 

RENARKS __ q_rQ{,1415/CJq:c ____ (;------------------------------ office) __ C. ~~----------------------------
•=========7'=========================================================================================================~======== 
lSANPLEl FIELD ID OR DESCRIPTION SAHPLE COLLECTED 
INUNBERI 125 Characters! YY/NN/DD : HH:NH l SANPLE INFDRNATION 

: 01 : /VJ ,./-//A : '7o/d ;)o 1 10:.h: 'l.e,v , n-io-i,£. <...,< I/ 1 

~======!===== t==========~=================================!==============~===:=====~===- ==========================~========~ 
~--~=--; __ ,!!i f:.\f.'._ -:./(.._{! ___ -----------------------------; :Z 9-!.. ? __ ::j_q__ ~!!..·_<:.. ~-~ -----------____ :._~----'-----------------~ 
~--~~--: -uCv '/ I J;} : i-::!f ___ ~_':7_~_!~~-~~--------------:~------------------------~ -L.::.---------------------------------------------- /I 
: o4 : . 190 Id ~o : u.-as, : 
-------: .,,r.1 w - I 3 /J :------------------------------------------------------------------

!==~===: _ foJ. w -__ ( 3 !3 _____________________________ ; =?:~!::.~~==!~~:.~~!=============:,:========================: 
GENERAL CHEMISTRY ORGANICS INORGANIC 
===============================l=J=l =========~=====================l=R=l 
DO Diss Oxygen ... 1 2 3 4 5 I I ~1 Halccarbons~I .J 
-------------------------------1-K-[ ~2 Aroutlc HC(J2JfD I 
SN N02, o-Phcs ... 1 2 3 4 5 I I ............... 1 2 3 4 5 I i 

Residue SS •••• 1 2 3 4 5 I ---- ----------------------- --:-s-: 
Residue TDS ... 1 2 3 4 5 i ON 13 Chiaro HC + 
............... 1 2 3 4 5 : Pest & PCB • I 2 3 4 5 : 
BOD Tot 5 day 1 2 3 4 5 l ............... 1 2 3 4 5 : 
BOD Carb 5 day 1 2 3 4 5 I -------------------------------1-T-: 
•• , ....... , .... I 2 3 4 5 I OB 6C/MS Base Neut l 2 3 4 5 : 

-------------------------------1-Q-I ...•...•.••..•. 1 2 3 4 S I 
CA Ch!crcphyll ... l 2 3 4 5 I -------------------------------1-U-I 
-------------------------------1-L-I OA 18 Phenols •••• l 2 3 4 5 i 
SA COD , • , .•• , • , , . 1 2 3 4 S I , ....... , , . , .. , 1 2 3 4 5 l 

TOC •• , •••.•• , . 1 2 3 4 5 I -------------------------------! -Y- l 
N03+N02, NH3 • .' l 2 3 4 5 : 06 Oil & Sr ease .. I 2 3 4 5 I 
KJEL N, Tot P • 1 2 3 4 5 : ------------------------------ I 
••••••••••••••• 123451 .••••••••••.••• 123451 

-------------------------------1-M-l .... , ..... , ... , 1 2 3 4 5 l 
66 Phen-olics .•... 12345\ ............... 123451 
---------------------- : ----- I -N-1 
68 Total CN •••••• I 2 3 4 5 : 

Free CH ••••••• l 2 3 4 5 : 
------------------------------ I 

••••••.•••.•.•• 12345: 
............... 12345: 

=======================================!=X=I 

$ Total Netals ........ , 1 2 3 4 5 : 
Diss-Field Filtered .. 1 2 3 4 5 i 
Dis;·Lab Filtered ..... 1 2 3 4 5 : 

Al@)Be No Ti V .. .. • 3 4 5 i ' 
• 0 I O O IO I IO I I I 1 I O I Ir I I I. 1 : 
Hg - Mercury .......... l 2 3 4 5 
Se - Seleniu1 ••••.•••• 1 2 3 4 5 
Sb - Anthony ......... l 2 3 4 5 
.•.......•........•.... 12345 
LOW LEYEL Ag .. .. .. .. .. I 2 3 4 5 

·@ ......... .(! 2 3 4 5_) 
• Cd .• , • , ... , • , 1 2 3 4 5 I 
' Cr Cu Ni Pb .. 1 2 3 4 5 i 
• Zn Fe ........ 1 2 3 4 5 [ 

---------------------------------------J-Y-l 
HN pH Conductance ....... 1 2 3 4 5 : 

l S04, Total Al' .. "ffi 3 4 B 
HC03- C03= ........... J2 3 4 f' 
CR+6 ... , •...• , • , ... , , • 1 2 3 4 S I 
Fluoride .............. 1 2 3 4 5 I 
•................•....• 123451 

• If sa•ples are already past holding time or close to holding tis. •hen suboitted, than initial to indicate that 
you will accept 'ht' coded results, 



EL 070 N!CHJSAN DEPT OF NATURAL RESOURCES 
5/90 ENVIRONMENTAL LABORATORY llltt SAFETY WARNING 1111 
MATRIX• NATER ·· ANALYSIS REQUEST SHEET YES V1fii' ,;- INFO ON BACK 
lltllllllllllllllllllllllllltllllilllltllltllllltllillltllllllllllilllltlJllttltitlttlllllltllllllllitlltl~ltlllltlliltlll 
LAB q. . PROJ .. . RECEIVED DATE : AN 
ORDERI _____ QJZ_S27..3- CODE -------- PRIORITY __ 1(__ AT LAB BY -~~ TIME Jl.t _7J)..i =L9. ___ l~_;f_Q_ ~. 
tltflllilllllllllttltllltlliilillllllllltltftlllttlllillllltitllltltltllilllittlllitltlllflllltllllltliltttliiJiitttJttfl~ 

;!~~;I~;:===~~~ ... ;~:~~t~~====~~======~~;:;~~:~!;;;:=~;!;;;===~~~=;~==··~~~~!.:=~~~=~=~~;~~=; 
~~~~~~~N ___ Q0 ~ _.; __ Soe,J/7 __ ,(I <::r-1 ------------ co~~Ec~ • ., lac)#("$:A~R~~s ----------------
=======-==------=-=====-=-=•=--==·---=---=-----=---=--=-====----=--==-----=-------==-----------------=-------=-==-=-----------

~~~~ER wo;i 0 _ ~~N~T~~~~~~~ oF __ yOVI _ J;<f lex I__ AT ADDREss _ .s; _ ohl,_.,., __ .&'91 ______________ _ 
-------=---·=--·-----•-----•-----•--•s---=------=---------------- 11 I d1 ff erent W/tt O L ,Cl/V,tf' SAMPLE --.t._ th an above -----------·- --------------------------------

~::~~~:===~~;;:'~~~~=================;;:=============~:!::!!===========~~~~~=========================== 
ISAMPLEI FIELD ID OR DESCRIPTION SAHPLE COLLECTED 
\NUHBERI (25 Characters} YY/MM/DD I HH:HH I SAHPLE INFORMATION 

I 012 I -/ I CJD JJ ~0 I /)/'-/6 \ C?1=· ·m=;hr ev,// I 
=======I A w . I :c:::::c::==================r-==================================== 
: TJ'/ : -----::.---.----------·---------------------~---------! o IJ qQ I i/ I '7 1 held lJ/""" j I -------: __ ~ ~ ________________________________________ :5!: ______________________________________________________________ _ 
I 03 l 
-------1 ___________________________________________________ 1--------------~--------------------------------------------------
I 04 1 '. '. 
-------1 ___________________________________________________ ------------------------------------------------------------------
: 05 I 
~======\ ___________________________________________________ !========================================================~========= 
GENERAL CHENISTRY 
=-===-------=--------====--=-=-!-J-: 
DO Diss Oxygen,,, I 2 3 4 5 I 
-------------------------------t-K-! 
SN N02, o-Phos .. , I 2 3 4 5 I 

Residue SS .... 1 2 3 4 5 : 
Residue TDS ,,, I 2 3 4 5: 
••.••..••..••. ,12345\ 
BOD Tot 5 day 1 2 3 4 5 I 
BOD Carb 5 day I 2 3 4 5 I 
....••.•••...•. 123451 

-------------------------------1-9·· ! 
CA Chlorophyll ,,, I 2 3 4 5 I 
------------------~-----------l-L-1 
GA coo , . , . , . , , , . . 1 2 3 4 5 I 

TOC ........... 123451 
N03+N02, NH3 .. 1 2 3 4 5 I 
KJEL N, Tot P, 1 2 3 4 5 I 
...•••.•.•..••• 123451 

-------------------------------1-M-1 
66 Phenol i cs ..... 1 2 3 4 5 I I 
----------------------- ·------ l -N-! 
68 Total CN ,,,,,, 1 2 3 4 5: 

Free CN ...... , 1 2 3 4 5 I 

------------------------------ l 
t O I O IO I O I O O O I O O 12345\ 
............... 123451 

OR SAN JCS 
--=-----=~=----~----===----=~--:-R=l 

00 11 Halocarbons QU3 4 5 I .J 
@) 12 Aroutic HC (ijJ3 4 5 \ I 

, .... .-.. , . , ... , l 2 3 4 5 I _ 
-------------------------------1-S-1 
ON 13 Chloro HC + 

Pest & PCB , I 2 3 4 5 i 
............... 123451 I 

-------------------------------1-T-I 
OB SC/MS Base Neut I 2 3 4 5 I 

............... 12345\ I 
-------------------------------l-U-1 
DA 18 Phenols .... 1 2 3 4 5 I 

............... 123451 
-------------------------------1-Y-\ 
OS Oil & Srease .. 1 2 3 4 5 I 

------------------------------ I ............... 
1 I IO I IO a O IO. 0 0 I ............... 

123451 
123451 
123451 

INORSAHIC 
----·-=-=------------=-=--=--::=--:-:en---\ = x-1 

QA) Total Net al s .......... D)2 3 4 5 I 
<@Diss-Field Filtered ... <::Q::j 4 5: 

HD Diss-Lab Filtered,,,,, 1 2 3 4 5 : 

Ca M~ .......... 13 4 5 I 
Cd r u Ni Pb Z .. .. 1 2 4 5 I 
Fe o Li n .. .. .. ... I 2 3 4 5 : 
A!@Be Ho Ti V ...... 1 2 4 5 I 
....................... 1 345/: 
Hg - Mercury .......... 1 2 3 4 5 I 
Se - Se! eni u• , ........ 1 2 3 4 5 : 
Sb - Anthony ......... I 2 3 4 5 : 
....................... 1 2 3 4 5 
LO~ LEVEL Ag .. .. .. .. .. 1 2 3 4 5 

'® .......... @ 4 5 
' ' Cd ........... 1 2 3 4 5 

' Cr Cu Ni Pb .. l 2 3 4 5 
• Zn Fe ....... , 1 2 3 4 5 I 

------------------· --------------------1-Y-I 
HN pH, Conductance ....... 1 2 3 4 5 : 

Cl, 504, Total Alk .... 1 2 3 4 5 : 
HC03- C03= •.•....•..•. 
CR+6 ,,,,,,,,.,.,,,,,,, 
Fluoride . , , , . , , ...... , ....................... 

123451 
123451 
12345: 
123451 

• If saoples are already past holding tiae or close to holding tise ~hen subaitted 1 than initial to indicate that 
you •ill accept 'ht' coded results, 



Monitor _ Well Data _Sheets 

,------- ---



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~ M MONITOR WELL~ GROUND WATER DATA SHEET 

Facility: C,u~Ne-f Location: 

Type of Facility: la-....,J'.t),spc,s,4-1.-
1 

WELL INFORMATION 

Name/Number: ()"! u: : : _,:), Cap Locked: Yes ./ No 
Depth: 21-.zs· Casing Material: J·'•G 
Diameter: Z." Screen Slot Size: 
Casing Ht. Above Ground: Screen Length: 
Top of Casing Elev. : Screen Material: 
Protective Barrier: Screen Packed: Yes____[) No 
Concrete Pad: Yes.:...::__ No~- Well Condition: ~~~:~"~c,~·°'--'~~~~ 
Elevation of Screened Interval: to~~~~~~ 
Location of TOG Survey Mark: 

SAMPLING INFORMATION 

FACILITY 

Initial Static Water Level: 
Method: 
Measured By: 
Stabilized pH: 
Stabilized Conductance: ·_.C·L 
Temperature: 

- • \ p ' ' ( l •?/ 1· Purge Method: ': ,,.,. ;':.) .:.<."l ·. Vol. :;>urged~ ··, .c:.:;, c ·• W,,(", :.;::: - ,~ pc·· ::::J' G 
Fate of Purge W~te:qf 5",,.,11 •• ,.. ':'i0C?l't 14 '-""'"i,C c7'·"" ,o;.c.tU 
Recovery Rate: ic'c:4' .J - Appearance: L,cht- ,::;.,, ·, ·, Y"'lr·· ( 
Sampling Method: l"_\'\c:,,-..i bc,.I<:..;,... A~arance: ~\- 6:.;,;,;;,::J 
Staff Present: k,, S,plccil I i::.vf -g...,,,f;~ate: r2.lzc8C· 

'\ 17 { .,?'\ I I 
Standing Water: Y/ii Frost Heaving: Yi 
Collision Damage: Y Well Subsidence: Y 
Casing Degredation: _,,, Y Photograph Taken: Y N) 

Additional Notes: __;_J;m \rJ :::,rA e(" \'.:1 1••.c:· --,:{,, ·"'-'-5 1\J" lr,..i f', s.e., 
!"'\ A • ' I T 

'i f'dci.:. i,) ,., \.(;:; vS, ,l 'ti' 5l'r"Olt vv.::.11$.> . 0 t\ ,; (>,.,j\. d:i, 1i/ +('lile_,·~ , 

(:,,.\,\,,c,'ntt.:, c\l,c-,,::.. ~/-, ::.:,c,~,~\.,,:,.- ,J.\.;i 1~-!\.~·-; r.,o}, ." 1l"'1r.2. 
~ i,\\ • t.c. ~ '¥ ....... • N+ .\)\ 'll"il 1 '.i'"' ~ ~\ \;.\ f,<V IC. -\ ~',.{ ,sJ I -....:: > i r ,_,.::,C 
I \ L. ~ .\ - \, ., a ( '\.';') ••• ~ c> .:.(,v<, f7 l ,,..:. '\ C:\,.:.,,{ :"'1N5~'\ J?,c"(t;,!., 
'(V\, -<' ::;> t\ ( i,I, f ( "- (!. t ( N c.C' , ~ '' ._. _. \' -
,,, I 
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

0 ~ M MONITOR WELL~ GROUND WATER DATA SHEET 

Facility: Location: 

WELL INFORMATION 

l-/ ' Name/Number: t') Cap Locked: Yes 
Depth: '<. :, ,5 Casing Material: 
Diameter: /f Screen Slot Size: 
Gas ing Ht. Above Ground: -~).5 " Screen Length: 
Top of Casing Elev.: Screen Material: 
Protective Barrier: • Screen Packed: Yes--. 
Concrete Pad: Yes ~No __ Well Condition: '"-';1,,._].,..,_:,'---·'-1 ___ _ 

No 

Elevation of Screened Interval: to 
Location of TOC Survey Mark: 

SAMPLING INFORMATION 

FACILITY 

Initial Static Water Level: 
Method: 
Measured By: 
Stabilized pH: i ' C/--r 
Stabilized Conductance: 
Temperature: -<.'\ . , 

\'C.-r\~N. r 

Purge Method: ::rt be,, L, Vol. Purged: ·c < 
Fate of Purge Water,~ :-, 

1 
r iL 7 ':-/:...:: - ·, ;:[, ,;. . -r1c/ 4.-i.. .. .:... , ;....,i---. .......... " // 

Recovery Rate: iu:/:i:1/ 1 Appearance: $.,,t,· IS,-,:·'....,,"-.\ 
Sampling Method: .l.o'-i"" '-'"·Id -Appear9,.n,ce: St!"{ l'-; .,·,...:,,'--'; -:c·· 
Staff Present: ..:J""'' --,,,rkc{ 1, :, ,,_ '~l..,1\-c\~ Date: JZl2l:,·-;_C, 

\ . ' - ' ,-

Standing Water: y,Q!) Frost Heaving: Y;§:.· 
Collision Damage: Y* Well Subsidence: YIJ:;J:.:: 
Casing Degredation: Y ,@) Photograph Taken: Y,@__,. .:,,. ... 

. I _,~ , . i ;;:- < _. \~ -,_ ~·-,::-,2 
"f 1/C::, Z:.,.:-, - 1:"1.f'l '"l ·,:I; ,-.,ll'°S -i..'_:,;,j __ ',-_:____"'!... / -

- 1 -- _"'.-::)L.'.:c:-rt-1 

~~t:\('..{ 5,r,_, le$ -t'.;}-, - ~·~ .~f'(,~;r.+-. __ f' 

Additional Notes: '.Jc\_, 

-· 
\, r" .... · -

"' • . j ..+-~ -
<"" ·1· I 1 _,....,_ t·.v~_;;,"°}-t,,.-...;.~,,._, -. ' ......-:.r ·. ·,.;, ·.':. --J ......J-r .. ~ .. - .\ -\" ~ • ~t\ • 
--------··-'--.:..' ,,_'..:-<,____,""\\"-<"-. w'"'' -'--,,t.'!.l-'-1 .,_<.::t'..:!.1 _,.<'..,_,\J'-'---'-'"'' .,_,lc.sC,c, ~,_· __,,,._·.,,·'.:''-· <...,-· "-"L ....... '-':-=·2_;<:;_ 

:.Y\ ~.... ~{. 1\ ":, I 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q & tl MONITOR REIJ, & GROUND WATER DATA SHEET 

r. 

F ac i 1 i ty : ~(-''""''"'a'"",·~:..:c· ,_.-,_· -----

Type of Facility: 
~ 

,.,<_./-·\;:,-; ;' ' - "!C c:- ~.....-, -

WELL INFORMATION 

Name/Number: i"'i"" 111) Cap Locked: Yes / No 
Depth: 17 X Casing Material,--~~(,../ 
Diameter: -,. ii Screen Slot Size: 
Casing Ht. Above Ground: __ Screen Length: 
Top of Casing Elev.: Screen Material: 
Protective Barrier: , Screen Packed: Yes ,. No 
Concrete Pad: Yes ./ No __ Well Condition: ,;,~ 
Elevation of Screened Interval: to 
Location of TOC Survey Mark: 

SAMPLING INFORMATION 

Initial Static Water Level: 
Method: 
Measured By: 
Stabilized pH: 
Stabilized Conductance: c 
Temperature: 

Purge Method: \.ct.\c,..:, &:,; \,:,( Vol Purged: L<{, Sc""'-'-
Fate of Purge Water:~ cJ c ''G-i .c:..-y b..: c...1<..et' /'ri,'-,"°' ~ r--c ,..,, ·L c. < I 
Recovery Rate: &;,(,~.r.J. 2 ,_Appearance: .S...tt;l ::..c~"<....: he. I- ('_,,c.; 
Sampling Method: _1 ,-,nc,-:. 1(-,.,,, 1<1 Appearance: '(! '-~, . ..-e_ 1 

Staff Present: ;.a c"" :::, 6<,i\ e,c I(_ ']),.,; ?- S:i ,,...,.J-i,.,,J Date: 12../ z.,_,7 "l C 
t ,.. ,. i 

.'""\ 
· Standing Water: Y Frost Heaving: Y~ 
Collision Damage: Y • Well Subsidence: Y,@.~ 
Casing Degredation: Y~ ~hotograph Taken: YI@_). 
Additional Notes : ~5"'--'-.l.n\-\--'+-f-1-· _.,._·~. "" ... _'·-~_r" __ M_.e_tq_l_s._,_, _C_1-'s-~-·-·. c:,,_·_"'-~"-Q_,:_,u_,'-'_"--Q ( 
1, \ 0 I . LI .a 
LA I u"1s rr. · "'U..~-crt.fS-. 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~~MONITOR WELL~ GROUND WATER DATA SHEET 

•\ 

Type of Facility: -"i="~~~o~:dl~1'_~~i~/~.~··c--~··~~~~C~-j~·-~~·"------------~ 
/ I 

Contact: i)c·N Cc,..,~~« Phone: ( 3, 3) !fJl, - OicC) 

WELL INFORMATION 

Name/Number: \3 A Cap Locked: Yes _/_ No -·--
Depth: 71? 21 . :,. ' ' Casing Material: ----l'v\'-'-'l.1...i'_.,,_ __ _ 
Diameter: 'Z" Screen Slot Size: 
Casing Ht. Above Ground: Screen Length: 
Top of Casing Elev. : Screen Material: 

, Protective Barrier: Screen Packed: Ye9 _,_, No 
r--ce; .. > \(_.,Concrete Pad: Yes No "' Well Condition: ---=-&c'""·'°"""'c(_~' ___ _ 
. '-'" Elevation of Screened Interval: to 

Location of TOC Survey Mark: 

SAMPLING INFORMATION 

Initial Static Water Level: 
Method: 
Measured By: 
Stabilized pH: 
Stabilized Conductance: 
Temperature: 

I 

16 30 
:,::·, e(.tr;c i"i ck, 

/.:.t. .:::; ~.!\·;, I ,Y , , 

1.r:5 
I ,,.._ .. , c ( .., 

FACILITY 

f_,---= £"·m· r ,.V1t:":J-( ),,.... 
;;r'~ U1c~'Y'\(...:...5--, 

e,,c; .s-
,b /ql',q 
/6,'-I -· 

- ,.... I) ' ,,,. ~ c--
Purge Method: 1-eY\0"-' ~').:.t,lt; Vol.,..,Purged: .:.,.. ..) ar.,_ · 
Fate of Purge Wat.er: i, '5 c t;(.u·,,. b~c iU:'. t t;hc.,, 1--,· .. ·, ,_,:.; c ' /-" 
Recovery Rate: l.c'-cc::• .J . Appearance: ,S (+,; 6;,T ,.__,,....;. _ 
Sampling Method: -:,0\ ,,,,. fSc,,1,:(Appeara,nce; . -o;,1.Jf.{ b,·,.·--,..,-:.,~ ,::. 
Staff Present: d"'-N s.,.>,·\NI 0,..:1'· "lc.-.1-'vc'.j Da e: ,zj.a.'I :.,c'j 

J , I , 
Standing.Water: 
Collision Damage: 
Casing Degredation: 

Frost Heaving: Y~ 
Well Subsidence: Y;lli) 
Photograph Taken: Y~ 



-,,,, c 
\".) , i 

(.'. 
-1 lo:) 
\ /.-' 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~ M MONITOR WELL~ GROUND WATER DATA SHEET 

Location: 

Type of Facility: 

Phone: 

WELL INFORMATION 

Name/Number: ;_;, 8, Cap Locked: Yes ,/ No 
Depth: c·' Casing Material: ~11 0 
Diameter: ..,.,, Screen Slot Size: 
Casing Ht. Above Ground: Screen Length: 
Top of Casing Elev.: Screen Material: 

k~rotective Barrier: / _.;:a:; Screen Packed: Yesr - No 
~;,foncrete Pad: Yes ../ No~ Well Condition:__,,_-~,~~:~-~--------
"C Elevation of Screened Interval: to~----------

Location of TOC Survey Mark: 

SAMPLING INFORMATION 

Initial Static Water Level: 
Method: 
Measured By: 
Stabilized pH: 
Stabilized Conductance: /51.P D 
Temperature: 

FACILITY 

I 3; ?'-/ / 

----;- r '\ . /'I \c: ( . • : -, -;, c:-·· Purge Method: 1kt' c-.0 t:>c« , Vql. 1Purged. Ir·~--~ 
Fate of Purge Wate;:: "v-,,,.dv,,.~(I D'-.'..c.f-<-1 c,-J;'f i-f°-'•"1 ..;..;eff 
Recovery Rate: her· ck' . Appearance: U c . .+/r<:,_ 
Sampling Method :-:fa t-1 ,;,,,,:, \;,c., \ r i Appearance: c.1e~, C 
Staff Present: ~P;, , ~?c-6\ (JI( t?" ·, ~-1 •t1b: ,,, Date: 

Standing Water: Yi, Frost Heaving: y,4,i) 
Collision Damage: ::( Well Subsidence: y',&, 
Casing Degredation: (Yj _ _ ---i-:r Photograph Taken: Y/(hl\ 

$•>'1\,.-vJ~ ,-.·,-..1, L \ ~ 

Additional Notes:~-------------------------------------------



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

WASTE MANAGEMENT DIVISION 

Q ~ M MONITOR WELL~ GROUND WATER DATA SHEET 

Location: 
---., I 

r ; (:.0 .C C.:5.,'j4,-1-

WELL INFORMATION 

j-~""" / 
Name/Number: (})...:: l._ Cap Locked: Yes -~-·- No __ 
Depth: 19.L(C, Casing Material: C·,,:.-l.:.cN, i~re $1., t:.. ( 
Diameter: 7 • • Screen Slot Size: 
Casing Ht, Above Ground: Screen Length: 
Top o:f Casing Elev,: Screen Material: 
Protective Barrier: Screen Packed: Yes ,,No 
Concrete Pad: Yes V No Well Condition: G~ d:I: i'-.~(~,.s:.,-;J) 
Elevation of Screened Int~al: to p~+- ·• 
Location o:f TOG Survey Mark: 

SAMPLING INFORMATION 

FACILITY 

Initial Static Water Level: 
i 

;2, .o -/ i 
i l '1 y 

Method: 
Measured By: 
Stabilized pH: 

<;-1,, ;,.; (, '1',:1-i:r' 
j),.,~(., <!'".lc.1./to-;-.t 

.. I 

5= l~r ,;-,.~;c_ (!l'Jcf--c,-" 

6ct::> n~c "'"''Y ,-·_qg-
Stabilized Conductance: 
Temperature: IC,. I 

---·1 .. ,k· / u Purge Method: /el-••' Pc.,lc, Vol. Purged:_ 1_g,'-"r:.....c."5-
Fate of Purge Water" ·;. c.h.. ~JJ c_._~"" r·-;,V\ :JJ,,:: ll 
Recovery Rate: :7'-~,- )0 .J , Appearance I 5.Jt,i. &·,'•.soN 
Sampling Method: 4,-.;.\1c," \·!,.-~,\<:\ AJ2!2earance: ,,\.,rn: . . 
Sta:f:f Present: j,-,..:,. ~.-,,\c,V'l~c.·e "::>19fuhiliate:' JZ/2.CjctO 

Standing Water: y1'.) Frost Heaving: Y'* 
Collision Damage: Y~ Well Subsidence: Y/~ 
Casing Degredation: Y;@) Photograph Taken: Y/?[ 

Additional Notes:~---------------------~ 



Groundwater Contour Map 

I 

- - ------ -~-----..------· -----



QUANEX O&M INSPECTION 
2/27/91 

GROUNDWATER FLOW 

Groundwater flow direction has remained virtually unchanged 
_at this site since records ha,,e -been kept ( abo1-1t 1984) _ The 
attached groundwater contour map is based on data f'·rom 
shallow monitoring wells. The data was obtained by the 
consultant for Quanex on 12/20/90. Shallow groundwater flow 
in the vicinity of the RCRA impol1ndments is toward ·the 
so1ithv.Jest, with a turn to.ward tr'~e 1-•1est in the .. ,,icinity· of 
wells ~JvJ-15 and MW-16_ Tf'J.e map was done with o.. ,:=:ontouring 
prograrn on a personal computer. T11e contour map was compared 
with a hand drawn map to confirm. 

In addition, there are multiple well clusters available at 
this si·te. (iroundwater flora in the mid-level monitoring: 
wells (llB, 12B, 13B, 15B, 16B) based on a 1--iand contour rnap 
was also found to be toward the west-southwest. For the 
deepest wells (. 12C, l3C, 11[:) ~ the ground-i.,.,ater £lor,v direc.tion 
is nearly due west fo.r the Dei~ember 19!3() Quane:::{ data. 
Attached is a gr·ound,..vater contour rnap ±~or the mid-level we.ll2 
(B wells) from the 1990 Annual Groundwater Report (WWES). 

The relative groundwater elevations found in all tl1e ~vells 
during the December 1990 sampling are a:7ery similar to 
historic measurements. In f2.ct, grc)'undv-1ater cor1tour ma-;·s 
cont.ained in the (:;rqund~vatPI' Qua.l i tv Assessn1ent, f'rciµr~m done 
be 'EIJI Engineering & Scie11ce i11. April 19.l:36 in fig1.1.r·es 10, 17, 
and 18 ar·e· almost iC.entical to the gro1..1ndwater £10~1 fc,1.1nc.1 in 
recent samplings. 'Tl1.e exception is tl1.at there is ..Less 
mour1ding now -2.rouncl the irnpounclme11.ts becau.se they a.:ce r,o 
longer ir1 'LlSe. 

The Assessmer1t Progr"am report referenc:ed ~n tt'ie prec::ecling 
1;:=ara,gra.ph .::1..120 sontairLs an e:;,.:cellen·t ctiscuasion of site 
geology. The b.igher groundwater le,1els in t.he north .::i.nd 
northeast J;:•ar~ of the site seem to be co11t1~olled by ,s.n 
und.erlying sil-t/'cla11

1/sand unit. This lower permeab:.lity un.i·t 
is founci only iri. the northeast part c,£ the site uncier a '.~3)-25 
foot tl1iclr sand anci gravel unit. (}rourtdV<1at2r cr\rer this ,.1ni t 
has e. 1"1igher el-s,.ra-ci..on t.han e.re2.s tc· the scn .. 1th .2.r1d so,.1t.h_,:.qest 
r.J.J~rer·e -tJ:-1e:ee i;3 2 m1..1c}1 tl1ic::lr,2r 5er;1.1en.ce cf sand. ar,d g:..""'a·1e l. 
See ·fi_gUl"'es -1 thro11g}: l·-4., ,3.11.ci f'ig1-11""e 16 for c1"c:,ss-sec·cions 
ari.d rr1a1;>s rel,:,.te<l to geolog~l and g:cound,;v,s.ter flow. 

\]e_i-:-tic,s.l i~r,.s.d.ient.a .~r·e "'.'le.ll docu.r11ented .-s..t t11is site bec.::1.1...:i.se
of t}1e excellent system of well clusters found here. 
Ver--tical gra(liE::nto ar-·e j_mport.s..nt ir1 relation to 1:,he ,;p.1es·tio1:1 
c;f wb_etf''-er t.t'te l.ow levels ()-f arsenic cletecteci in sc-me 1:.,,1ells 
i.::cmes fr·om the in11;:,o,.1nchnents cJr J.s n,-3.turally occ~.urrir.:.g ;:iee?er· 
ir~ the ,s.i:;:_1.1ifer·. Al though there a.re ·-1ari.atior1s ~ mor::~ tNe 1ls 
c~1.1sters show a dot-1n'\.vard gr.3.cl::..er1t fro1n -c.f1e 3.h,3..llowest ;vell 
l"A'''1 tc. the r1c:<t 1~.ie:eper· one ( ·~-3) for wells 11 . .i.2.~ l'.:i. 15. 
16. For well clusters with a deep ~ell (''C'), ~nere is an 



upward graaiemo from the deepest (C) to the mid-level (B) 
well (MW 12, 13). For well cluster 11, there are four wells 
at various depths. There is a downward gradient from shallow 
(A) to mid (Band C), and usually an upward gradient from the 
deepest (D) to the "C" well. There is a question however 
regarding the top of casing elevation. For example, for well 
11D, the Groundwater Assessment Report (4/66) listed the TOC 
_elevation as 921. 07, the 1988 A11nual (}W repor--t has 920. 77, 
and the 1990 Annual GW ·report lists 921. 77. The overall 
difference of 1.0 feet can make a large difference in the 
interpretation of vertical gradients. 

'rhe vertical gradient iJuest.ion is important regarding the 
source of tl1e arsenic and 1, 1 dichloroethane found in wells 
llA and llB, and the arsenic found occasionally in wells 
11D, 12B, 13A, 13B, and 14A. It is possible that the arsenic 
may have come frc-m the impoundments because arsenic is 
detected in well-llA on some occasions, and in 11B 
co11sistently. There is a consistent downward gradient from 
llA to llE_ Arsenic was also detected consistently in weii 
l4A until its removal. Wells llA, 13A, and 14A are shallow. 

C)the·r evidence however 1:ioints to tl,_e ar·senic possibly being 
n.aturally occurring deeper i11 the aquifer, perhaps related to 
the silt;'(~lay/sand l1nit. For example, ar•senic has riot, been 
detected in well 12A, but is consistent!~ fcund in well 12B. 
There is a dc)~1nwar'd grad.i.snt from 12i\ to 12E, but no aT'Set1ic 
in 12A. There is ar1 u.pv1ard gr·adient from 12C to 12B. ·c..Jell 
1 lD alSo consistently has detectable arsenic~, and therr::: ia .s.r1 
upwa.rd. gradient~ For a summary refer to the 1990 L~r1n.ual 
Groundwater Report (dated 2/21/91) done by ww Engineering & 
Science i:JJhi,~11. contains a historic summary of water level data 
and ar""alytical results~ Copies of the arser1ic and 1, l 
d.ichloroetha11e data are included in this section. of the ()1}:['1 

report. 

There is also another' possible sol1rce for _tl-1e 1, l diclo:rc,
ethar1e fc,und i.n wells 11A and llB. Soil borir1g 11:igs ani:i 
e:,:cavation r·elated to closure of the "2..rnpound1ner1ts re•Iet3..led 
tl1e e:.zistence of a forrner landfill. Tl-.ce impoundments 
southern portions are constructed over the landfill, which 
contains organics as revealed by testing of the landfill 
r,..;aste. lJr1l:.v wells 1.11-\ and 113 cietect the 1, 1 D(::Ea., while 
(J'tbe·r t_ve}.la around the impo·1Jnciments do not. (Jther ".>Jells a . .lso 
,ietec;t tl1c; _L ~ 1 DC Ea;. but tb.ey are farther fJ:orn the landfill 
ar1ci irrrpourv--Jn1(:;nts. Well 6A l"1as ·shown higher le,.rel2 in ~he 
;:-ast ccrnF·ared tc) l lA 2.nd 1 lE. TI1is m.ay 1Je d1.1e to ar1 as ~Jet 
CJ.r1kno\-Vl1. SOUl"C.e. 
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GROUND WATER MONITORING DATA 

/'1'JO AN...v((4c.. tt'c/'ote r (o/q~o( «/.ufr/) 
Ground Water Quality .A8.se1o1urient Plan Monitoring 

ww ~/~17 rSc/~~ 
Anenic, diB,oi ved (ug/1) 

SAMPLED FIELD TRIP 
FROM- TO I 6-A 9 11-A 11-B 11-D 12-A 12-B 13-A 13-B 14-A IS-A 16-A BLANK BLANK 
10/17/86 < 2.0 < 2.0 4.2 5.6 < 2.0 5.3 < 2.0 5.2 6.4 < 2.0 < 2.0 < 2.0 
12/22/86 6.3 6.9 16 II II 
12/22/86 7.8 6.0 15 13 13 
12/22/86 17 5.9 20 16 18 
03/11/87 03/12/87 < 2.0 < 2.0 < 2.0 3.3 4.6 < 2.0 9.5 < 2.0 5.0 9.3 < 2.0 < 2.0 < 2.0 
05/18/87 05/19/87 < 2.0 < 2.0 2.4 5.3 < 2.0 9.3 < 2.0 7.6 8.7 < 2.0 < 2.0 
05/18/87 05/19/87 3.5 5.6 II 6.3 4.8 
05/18/87 05/19/87 4.0 5.4 II 6.6 4.8 
08/18/87 08/19/87 < 2.0 < 2.0 4.9 5.9 < 2.0 9.4 < 2.0 5.9 8.6 < 2.0 < 2.0 
11/12/87 < 2.0 < 2.0 3.7 4.6 < 2.0 9.2 < 2.0 5.6 8.4 < 2.0 < 2.0 
11/12/87 3.5 5.5 9.1 5.4 9.8 
11/12/87 4.2 4.8 8.9 5.2 8.7 
02/10/88 < 2.0 2.1 4.0 6.0 < 2.0 8.0 < 2.0 5.5 6.6 < 2.0 < 2.0 < 2.0 
05/10/88 < 2.0 4.1 5.4 3.9 6.7 < 2.0 6.4 < 2.0 8.5 plugged < 2.0 < 2.0 < 2.0 
05/10/88 6.4 4.2 8.1 8.0 9.1 
05/10/88 7.7 4.1 IO 7.6 9.5 
08/10/88 < 2.0 7.9 < 2.0 4.0 6.7 < 2.0 7.1 < 2.0 5.4 < 2.0 < 2.0 < 2.0 
08/10/88 9.1 
08/10/88 9.2 
l 1Al3/88 < 2.0 13 2.2 2.3 7.5 < 2.0 IO < 2.0 8.5 < 2.0 < 2.0 
I IAJJ/88 < 2.0 5.5 8.6 · 9.5 
] ]AJJ/88 < 2.0 7.3 8.1 8.6 
03/26f)O 03/27f)O < 2.0 < 2.0 2.9 5.1 < 2.0 6.7 2.1 4.6 < 2.0 < 2.0 < 2.0 < 2.0 
06/18f)O < 2.0 2.4 4.1 5.4 < 2.0 7.6 < 2.0 4.9 < 2.0 < 2.0 < 2.0 < 2.0 
06/I Bf)O dup 2.7 5.6 9.0 3.0 4.7 
06/l Bf)O trip 3.2 6.1 9.8 2.6 5.2 
06/l8f)O quad 3.3 5.7 6.8 3.0 4.6 
09/24f)O < 2.0 3.1 3.0 4.1 < 2.0 5.4 3.0 4.6 < 2.0 < 2.0 < 2.0 < 2.0 
09/24f)O dup 3.5 
09/24f)O trip 3.7 
l2/20f)O < 2.0 5.3 4.6 6.5 < 2.0 7.7 2.7 5.7 < 2.0 < 2.0 < 2.0 < 2.0 
I 2/20f)O dup 4.5 4.1 · 6.4 6.1 4.3 5.6 
12/20f)O trip 3.9 3.5 5.4 6.8 6.2 5.5 

dem "Juanex \a:\tables\gqap_as.wkl printed 05-Fel>-91 
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c7/.,.,~/ 
GROUND WATER MONITORING DATA 

/</'/() /f-A/Nll,4-<... Rcr>o!cT w~oe 
Ground Water Quality Asseasment Plan Monitoring 

WW ~/'7eer:7 l45c1e.-nQ 
I, 1-Dichlaroethane (ug/1) 

SAMPLED FIELD TRIP 
FROM- TO I 6-A 9 II-A 11-B 11-D 12-A 12-B 13-A 13-B 14-A 15-A 16- BLANK BLANK 
10/17/86 (no1e 1) < 2 6 6 < 2 < 2 < 2 
12(22/86 < I 3.0 5.1 
12/22/86 < I 3.4 4.9 
12/22/86 3.6 4.7 
03/11/87 03/12/87 < I < 1 < 1 4 < 1 < I < 1 < 1 < I < I < I < I < 
05/18/87 05/19/87 < 1 3.0 2.1 < 1 < I < I < 1 < I < I < I < 
05/18/87 05/19/87 2.2 
05/18/87 05/19/87 2.3 
08/18/87 08/19/87 < I 9.9 6.1 < I < I < I < I < I I.I < I < 
08/18/87 08/19/87 5.2 
08/18/87 08/19/87 4.7 
11/12/87 < I 4.1 5.3 < I < I < I < I < I 1.2 < I < I < 
11/12/87 5.5 1.4 
11/12/87 5.2 I.I 
02/10/88 < I BROKEBTL 3.5 < I < I < I < I < I 1.2 < I < 
02/10/88 1.8 
02/10/88 < 
05/10/88 < 1 42 J.0 3.4 < 1 < I < 1 < 1 < 1 plugged < 1 < I < 
05/10/88 3.5 
05/10/88 3.8 
08/10/88 < I 42 3.7 3.0 < 1 < 1 < I < 1 < 1 < 1 < 
08/10/88 58 3.6 
08/10/88 53 3.7 
11/03/88 < 1 70 < l 4.5 < 1 < l < 1 < 1 < 1 < 1 < 
11/03/88 4.5 
11/03/88 4.4 
03/26f)O 03(27f)O < l . 2 < l < I < l < 1 < 1 < l < 1 < I < l < 
06/18f)O < 1 3 3 < 1 < 1 < l < I < 1 < I < 1 < .• l < 
06/l 8f)O dup 3 
06/18/90 trip 3 
06/18/90 quad 3 
09/24/)0 < I 2 3 < I < I < 1 < I < I < 1 < I < I < 
09/24f)O dup 2 
09(24/90 lrip 2 
12/20/90 < I 2 3 < 1 < 1 < 1 < 1 < I < 2 < 2 < 2 < 2 
12(20f)O dup 3 3 
l 2(20f)O lrip 3 4 

dem \quancx \a;\lables\gqap_dcawkl printed 13-Feb-91 
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QUANEX O&M INSPECTION 
2/27/91 

TOTAL vs DISSOLVED METALS 

Since there is an ongoing debate as to whether groundwater 
samples should be filtered or not, samples were taken at 
three wells for both total metals (not filtered, preserved in 
the field with acid) and for dissolved metals (field filtered 
and then preserved). This is also a relevant question since 
the recent EPA proposal is to deny the delisting petition 
submitted by Quanex for the liquid portion of its waste. 
Previously, the sludge from lime stabilization of pickle 
liquor sludge was delisted. EPA based part of the proposed 
denial on samples EPA took on 8-26-87 that apparently were 
not filtered which detected chromium and lead. Historical 
data from Quanex and·from two MDNR samplings have not shown 
any statistically significant problem that I am aware of with 
chromium or lead as referenced in the EPA proposed denial 
(Federal Register, VoL 55, No 224, Tuesday November 20, 
1990). For a recent groundwater data summary, refer to the 
1990 Annual Groundwater Report by WW Engineering & Science. 
Copies of the chromium and lead data are included here. 

The three wells where total and dissclved metals Michigan DNR 
sa,~ples were taken are llA, llB, and 1 (the upgradient well). 
For the following metals, all total and dissolved results 
were non-detect at the detection level in mg/1 noted in 
parenthesis: Cadmium (0.02), Chromium (0.05), Copper (0.l)2) ~ 
Nickel (0.05), Lead (0.05). 

The data for zinc shows inconsistent results. Two of the 
three wells had non-detect zinc in the total analysis while 
having detectable levels in the dissolved (MW-llA, llB). For 
well MW-1, the upgrad.ient well, there was zinc detected in 
the dissolved phase, and very high zinc in the total 
analysis. It must be nc:ted that the other wells are PVC, 
~Nhile t'1W-1 has galvanized casing. The elevated zinc in r'i~·J-1 
is likely related to the casing. 

For iron, the data shows that the total analysis had at least 
twice t~l1e amc,1.111-t as the dissolved analysis. This is ::iot 
surprisir1g cinc;'.e iron. is a common metal associated with cla;,r 
and silt particles. It 1nay be i1nportant at this ;site bec::ause 
arsenic, which is detected in some wells, can be corrcrolled 
l::.;,r acisol'ptiot1 on hyd.r·,Jus iror:t o.:zide (_ {JSC::};3 Water-2,uppJ.y Pe.per 
2254, Study F.t11d I11terpre1:ation of the Cl:temical 
Characteristics of Natural Water, Third Edition, by Hem). 
The arsenic may be associated with the high iron content of 
tl:1e groundwat,er (see .3.ttached d.ata on iron). 

For arsenic, the tot,2.l le\rel is hig11er than the dissc\ l·ved 
level in all three wells. In the ~pgradient well, the 
dissolved arsenic was non-detect (at 0.001 mg/1). Overall, 
the data for arsenic, iron, and zinc show that there c~n be a 
substantial difference in metals levels depending on how the 
sarr,ple i2, t,s..1;;.:.er.c. How ml1.ch sedimer.tt is i.r.1 the grour1dv.~aT:,er 
sample 1ivi 11 affec~t total versus die,so l\red anal:vsis. 



GROUND WATER MONITORING DATA 

Ground Water Quality ABseaament Plan Monitoring 

Chromium, di"1olved (mg/1) 

SAMPLED 
FROM- TO 

10/17/86 < 0.05 

6-A 9 11-A 11-B 11-D 
< 0.05 < 0.05 < 0.05 

/790 A-NA/{..(,9-l. £t:;CCJRT fd.q./eql ~h!fr/) 
WW~;-,,,,,;"/ ,'-Se/e."'1 ce 

FIELD TRIP 
12--A 12--B 13-A 13-B 14-A 15-A 16-A BLANK BLANK 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/11/87 03/12/87 < 0.05 

05/18/87 05/19/87 < 0.05 

08/18/87 08/19/87 < 0.05 
11/12/87 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

02/10/88 

05/10/88 

08/10/88 

11/03/88 
03/26/90 03/27/90 

06/18/90 
06/18/90 dup 
06/18/90 trip 
06/18/90 quad 
09/24/90 
09/24/90 dup 

09/24/90 trip 
12/20/90 

< 0.05 

< 0.05 

< 0.05 < 0.05 

< 0.05 < 0.05 

< 0.08 < 0.08 
0.06 

0.06 
0.06 
0.06 
0.08 

< 0.05 

< 0.05 

1' 
<-<()3ra&.;e..J 
· w~tt 

dem '4uanex. \a:\Jables\gqap_cr.wkl 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 plugged 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
< 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 
< 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.08 
0.06 
0.06 
0.08 

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

< 0.05 

< 0.05 
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0:05 < 0.05 

< 0.05 

< 0.05 

< 0.08 

< 0.05 
< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 
< 0.05 

< 0.05 

< 0.08 

< 0.05 
< 0.05 

< 0.05 

< 0.05 

< 0.05 
< 0.05 < 0.05 
< 0.05 

< 0.05 

< 0.05 < 0.05 
0.08 < 0.05 

< 0.05 < 0.05 < 0.05 < 0.05 

< 0.05 < 0.05 < 0.05 < 0.05 

printed 31 :lan-91 



GROUND WATER MONITORING DATA /'170 A,vl\J(AA(_ £c/Jo/2T {da:iiel ~h1/e?/) 
Ground Water Quality Assessment Plan Monitoring WW ~ .. ~ ,j r .Sc,~q 

Lead, dissolved (mg/!) 

SAMPLED FIELD TRIP 
FROM- TO 1 6-A 9 11-A 11-B 11-D 12-A 12~8 13-A 13-B 14-A 15-A 16-A BLANK BLANK 
J0/17/86 < 0,05 < 0.05 < 0.05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 
03/11/87 03/12/87 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/18/87 05/19/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
08/18/87 08/19/87 < 0.05 < 0,05 < 0.05 < 0,05 < 0.05 < 0.05 < 0,05 < 0,05 < 0.05 < 0.05 < 0.05 
11/12/87 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0,05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 
02/J0/88 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 
05/10/88 < 0.05 < 0.05 < 0.05 < 0,05 < 0,05 < 0.05 < 0.05 < 0.05 < 0,05 plugged < 0,05 < 0.05 < 0.05 
08/!0/88 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
11/03/88 < 0,05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/26/90 03/27/90 , < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/18/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 
09/24/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 < 0,05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12/20/90 < 0,05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0,05 < 0.05 

dc,n \quancx \a:\tables\gqap_pb.wkl printed 05·Feb-91 
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GROUND WATER MONITORING DATA 
Ground Wall:r Quality Assessment Plan Monitoring 
Annual Parameters (mg/I) 

Well Dale Chloride Sulfa!e Manganese Iron 
1 10/17/86 130 2400 1.1 3.5 

1 11/12/87 65 900 0.84 4.8 

1 11/03/88 150 674 0.59 6.5 

1 06/18/90 76 744 0.61 4.2 

6-A 11/03/88 85 1380 0.11 22 

11-A 10/17/86 36 880 0.27 0.1 
11-A 11/12/87 57 690 0.62 2.6 

11-A 11/03/88 60 823 0.46 0.84 

11-A 06/18/90 - 97 886 0.52 2.3 

11-B 10/17/86 37 920 0.31 1.5 
11-B 11/12/87 99 800 0.42 2.6 
11-B 11/03/88 61 837 0.35 0.57 
11-B 06/18/90 134 900 0.49 5 

11-D 10/17/86 48 150 0.05 1.7 
11-D 11/12/87 55 120 0.04 1.9 
11-D 11/03/88 65 134 0.04 2.6 

11-D 06/18/90 66 176 0.06 2.8 

12-A 10/17/86 35 540 0.03 < 0.01 
12-A 11/12/87 62 370 O.o3 0.04 
12-A 11/03/88 59 637 <0.01 < 0.01 
12-A 06/18/90 74 824 0.06 <0.01 

12-B 10/17/86 69 540 0.10 3.4 
12-B 11/12/87 66 540 0.13 4.4 
12-B 11/03/88 63 547 0.11 3.6 
12-B 06/18f.)0 65 606 0.16 4.5 

13-A 10/17/86 45 2900 0.96 6.1 

13-A 11/12/87 42 1330 0.87 6.3 
13-A 11/03/88 67 1290 0.81 6.1 
13-A 06/18/90 56 698 0.92 9 

13-B 10/17/86 39 860 0.22 4.3 
13-B 11/12/87 62 890 0.31 7.7 
13-B 11/03/88 58 992 0.25 8.5 
13-B 06/18f.)0 151 870 0.31 7 

14-A 10/17/86 140 610 0.12 11 
14-A 11/12/87 130 390 0.16 21 



GROUND WATER MONITORING DATA 

Ground Wan:r Quality Assessment Plan Monitoring 
Annual Par.uncters(mg/l) 

Well Date Chloride Sulfate Manganese Iron 
15-A 11,U3/88 38 460 <0.01 < 0.01 
15-A 06/18/90 II 74 <0.01 < 0.01 

16-A 10/17/86 37 500 0.18 0.05 
16-A 11/12/87 73 610 0.08 O.D7 
16-A 06/18/90 70 759 0.08 < 0.01 

EQPBLK 10/17/86 6.2 <5 <0.01 < 0.01 
EQPBLK 11/12/87 <1 <5 < 0.01 
EQPBLK 06/18/90 .. <2 <5 <0.01 <0.01 
TRPBLK 10/17/86 3.8 <5 <0.01 < 0.01 
TRPBLK 11/12/87 1.9 <5 < 0.01 < 0.01 
TRPBLK 06/18/90 <2 <5 < 0.01 < 0.01 

EPA STD 250 250 0.05 0.3 



QUANEX O&M INSPECTION 
2/27/91 

STIFF and PIPER DIAGRAMS 

Stiff and Piper Diagrams were constructed for the six wells 
that MDNR split sampled. Four of the six wells, MW l, llA, 
llB, and 13B, have very similar chemistry. The other two are 
only slightly different. MW-13A has relatively more 
bicarbonate (HC03) as compared to the first four wells 
listed. Well llD, the deepest of the wells represented in 
MDNR samples has less overall dissolved solids, and has 
more bicarbonate than sulfate. This difference can be seen 
graphically in the attached stiff diagrams and Piper 
Trilinear diagrams. 

There is little evidence of impacts on groundwater quality 
related to the impoundments. One explanation for relatively 
higher bicarbonate in 13A is discharge from the pond of water 
with higher HC03 content related to the lime treatment that 
occurred in the past. In all wells except the deep MW-llD, 
sulfate is the dominant anion. In fact, the natural shallow 
groundwater quality in this area appears to be high in 
sulfate. The higher bicarbonate in well llD may be the 
natural state of groundwater deeper in the aquifer. Wells 
llA and llB, which are shallower than llD do not show higher 
bicarbonate. The deeper groundwater quality does appear to 
be different than s11allow grc,undwater chemistry. 



CHEMISTRY ANALYSIS 

PROJECT: QUANEX 
LOCATION: SOUTH LYON 

w'ELL NO. : MWl lA 

CATIC)NS I P.PM 

FILE: 1 

~!. EPM 
----------:---------------------------------

1'-.,o 325 ()() .l.t) . 22 72 13 
Mg ~·-; 9(J 2 71 12 ()3 V•• . . . 

Na+K 8(' 0 4(l c, . 56 15 . 84 

ANIONS PPM % EPM 

' ' 
' ' 

i ! I 
' l t 

HC03+C03 
S04 

156. 0() 
E,32.00 

2.56 11.28 : 

Cl 99.00 

1 '7 ':I,-, 
..L ' • ,J~ 

2.79 
76.41 : 
12.31 ; 

TOT .. ~L DISSOLVEIJ SC1LIIlS: 
ERROR IN CATION/ANION BALANCE: 0.60 % 
SODIUM ABSORPTION RATION (S.A.R.): 1.07 

WELL NO.: MWllB 

CATL)NS : PPM EPM ~::; EPM 
----------'.---------------------------------

Ca 339. 0() 16.92 72.29 
Mg 40. 2(> z; _ 31 14. 1:::1 

Na+K 75.80 3. ·1,3 13.58 

ANIONS PPM EPM % EPM 
----------!---------------------------------, 

HC03+C03 170.00 "~a c..... Iv 11.43 
SC14 873.00 18.18 74.!:17 
Cl 121.00 3.41 14.00 

TOTAL DISSOLVED SOLIDS: 
ERROR IN CATION/ANION BALANCE: 1. 69 Ji. 
SODIUM ABSORPTION RATION (S.A.R. r: 0.95 

MICHIGAN DEPT. OF NATURAL RESOURCES 

' ' 
' 



CHEMISTRY ANALYSIS 

PROJECT: QUANEX 
LOCATION: SOUTH LYON 

WELL NO.: MW11D 

Ci~.TitJNS I PPl'-1 

FILE: 1 

EPM J.:: EPM 
I I I 

' ' ' 
C!a 142.00 7 . ()8 65.1)5 
Mg 36.0(J 2. 96 r,~ .18 ' ~ ' 

Na+K 20.45 0.85 7 . 7t.i ' 
' 

ANIONS PPM . EPl'1 % EPM 
:----------:---------------------------------: 

HC03+C(l3 :. 284. 00 4. 65 4~,. se, 
3(14 
Cl 

177.00 
64.00 

3.69 
1.BO 

3 (' '':!S( I 
' {) • '-''-' I 

17.79 : 

TOTAL DISSOLVED SOLIDS: 
ERROR IN CATION/ANION BALANCE: 4.04 ~; 
SODIUM ABSORPTION RATION (S.A.R.): 0.35 

WELL NO. : MW13A 

: CATIONS : PPM EPM % EPM 
1 __________ 1 _________________________________ 1 

' ' ' 
Ca 342.00 17.07 72.14 
Mg 52.00 4.28 18.0B 

Na+K 55.70 2.31 9.78 

ANIONS PPM EPM % EPM 
---------- ---------------------------------' 

HC03+C03 517.00 8.47 37.00 
S04 624.00 1·-;; CiCi ..:.... ............. 56.72 
Cl 51. C>O 1.44 6.28 

TOTAL DISSOLVED SOLIDS: 
ERROR IN CATION/ANION BALANCE: 2. 37 ~; 
SODIUM ABSORPTION RATION CS.A.R. 1: 0.66 

MICHIGAN DEPT. OF NATURAL RESOURCES 

' 
' ' 
' ' 

' 
' 
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CHEMISTRY ANALYSIS 

PROJECT: QUANEX 
LOCATION: SOUTH LYON 

WELL NO. : MW13A 

CATIONS : PPM 

FILE: 1 

EPM % EPM 
l __________ l _______________________________ ._l 

' ' ' Ca 
Mg 

Na+K 

' ' 
342.00 

52.00 
55.70 

17.07 
4.2'5 
2.31 

72.14 
18. 08 : 
9.78 : 

ANIONS : PPM EPM % EPM 
:----------:---------------------------------: 

HC03+C03 517.00 8.47 37.00 : 
804 624.00 12.99 56.72 : 
Cl 51.00 1.44 6.28 : 

TOTAL DISSOLVED SOLIDS: 
ERROR IN CATION/ANION BALANCE: 2. 37 :::; 
SODIUM ABSORPTION RATION (S.A.R. ): 0.66 

WELL i:10 _ : £'1W13B 

(:ATIC)1'lS ; PPM EFM J£ EPM __________ 1 ________________________________ _ 

Mg 
Na+K 

' 2,12. (i() 
45.00 
97.50 

PPM 

15.57 
.3. 70 
4. 16 

66.46 
15. SC\ 
17.74 ' 

__________ 1 ________________________________ _ 

' 
216.t)t) 

SL)4 75::1. ()0 
142.0C 

T()TliL DISSOL"VEil SOLIDS: 

;3. ~·4 
15.!3!.) 
4.00 

ERROR IN CATI,)N /ANION BALANCE: D. 69 5i 

15.16 
67. 313 
1'7 .. L5 

:::CJ[1IIJ!:-'I ~4.BSC\F~PTI•JN RA.TI C•0T i. S. P1. R. ) : J... 2·U 



C.HEMISTF:Y PlNALYSif3 

PROJECT: QUANEX 
LOCATION: SOUTH LYON 

WELL NO. : MW1 

CATIONS l?PM 

FILE: 1 

EPM 
:----------:---------------------------------

Ca 272 _ OCi 13.57 76.34 
Mg 19. or, ,, 1.56 k 

~ . 78 
Na+K 63. 10 r, 64 14. E'.7 "- . 

ANIONS PPM EPM 3b EPM i 

;----------:---------------------------------: 
HC:Ci3+CC13 I 

304 
Cl 

169.00 
629.00 

TC!TAL I1ISSCiLVEI) SOLIDS: 

2.77 
13.10 
2.26 

1::;_26 : 
72.15 : 
12.59 ; 

ERROR IN CATION/ANION BALANCE: 0. E,5 ;; 
SODIUM ABSORPTION RATION (S.A.R.): 0.91 

MICHIGAN DEPT. OF NATURAL RESOURCES 
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QUANEX O&M INSPECTION 
2/27/91 

REVIEW OF 1990 ANNUAL GROUNDWATER REPORT 

The Waste Management Division of Michigan DNR received the 
Annual Groundwater Report covering 1990 on 2/21/91. The 
report has been reviewed as part of this inspection. The 
report deals with the question of arsenic, the origin of the 
1,1 dichloroethane, and groundwater flow evaluation. The 
report states that a "fundamental change in the monitoring 
program is necessary". This O&M inspection deals 
specifically with these issues in the list of items that 
Quanex must address. 

Water Level Evaluation: 

Groundwater flow direction, both horizontally and vertically 
has been well established at this site. There is a good 
system of vertical well clusters. Groundwater flow has been 
consistently to the west or southwest. Vertical gradient 
have been relatively consistent. There is a downward 
gradient from shallow to mid-level, and an upward gradient 
from deep wells to the mid-level ones. 

However, there is a problem related to the top-of-casing 
elevations. In reviewing the water level measurement 
contained in the First Quarter 19S•O Report dated 5/7/90, the 
vertical gradients are not consistent with the conventional 
wisdom as explained in the preceding paragraph. Checking of 
other records shows that the top-of-casing elevations for the 
wells has changed. For example, well llD elevations: 

T,O.C: 
921.07 
920.77 
921.77 

cl 2. te 
4/86 
1/89 
2;'91 

Report 
Groundwater Assessment Report 
1988 Annual Groundwater Report 
19'.30 Ann1..1al (}rour.!.dwater Report 

Depending on which elevation is current, the _vertical 
gradient could be n1uch d.ifferent ~ This will greatly a£fect 
the question of a.rse11ic'. or.igir1. The differ·ence in ele,ration 
must be explained. 

L.1 Dichloroetbane: 

I agree that the likely source of the 1,1, dichloroe~hane is 
~he landfill (SW!:-'HJ) found direc:tl:,r under t11e southern port.iDn 
of the former impoundments_ i\l l evic:ler1ce to date supports 
that cor1clusion. Ther(= are alac> other possible ·sources. Fc·r 
example, 1,,1ell 6A !1as shcivn in the past cc.,nsistently hig}1er 
levels of 1,1, LCEa. Since this appears to be a more 
widespread problem, it would be appropriate ta address this 
cor~ta1nir1ant 1.:;r1,ier t:b.e HS\\!A progra.n1. 



Arsenic: 

With regards to arsenic, I agree with .the statement that a 
fundamental change is needed in the monitoring program to 
answer the question of source. There is evidence of upward 
gradients at the impoundments, and arsenic is present is mid 
.to deep le,1el wells. However, arsenic:: is also present in 
shallow wells 6A, 11A, 13A, and 14A. Arsenic is also present 
in mid-level wells llB, 12B, and 13B. For 11B there is a 
consistent downward gradient from shallow (llA) to 11B, and 
from llB to llC. If the gradient is consistently downward, 
how did arsenic from llD get to 11B7 For 138, there is a 
downward gradient from shallow well 13A, and 13A has shown 
detectable arsenic. 

Part of the data gap is for wells 12C and 13C. Proof of 
arsenic detected in these deep wells would be invaluable. 
All of the proof of arsenic is also from wells located next 
to the impoundments. There is no data from deep in the 
aquifer away fron1 the impour1dments. tJpgradient da·ta from the 
deep ag·uifer would als() be invaluable. Therefore, sampling 
of well 12C and 13C will be requested, along with 
installation of an upgradient deep well. 

Proposal to Inc]11de We] 1 11[1 In tJpgradien"L Data: 
I do not agree with combining data from llD and 1.,pgradient 
well 1. 'l':b.is will no·t necessari]-y represent, the be.ckgro1..1nd 
concentration of arsenic deep in the aquifer. First, the 
wells are constructed of diff.erent materials. Well llD is 
PVC, and v-1ell 1 has galvanized casir~g _ Second? the wells 2.re 
set at cli:fferent depths. 'rhird, the sl1allow gr~oundwater 
chernistl"·y is d.ifferent t1-1an the dee:i;>er portion of "the aquifer· 
as noted in th.e 1990 Ar1.nual Report on page .3. I be .1.ieve it 
is prefe~able t,J install a nev, upgradie11t t"7ell ir1 the deeper 
part of the aquifer_ 

In suwJnar·y ~ the 1990 ~A.nnual Groundwater Rei:,ort does corrcain a 
proposal tc) address the ,3-rser1ic g_1.iestion. I a.g.ree that a 
change i11 1noni L,Ol'"'ing is needed, ,but not alon.g the lines 
proposecl. The 08.::.\."i inc,pe(:)t ic)n wi 11 request that Quane:,: s1.1bn1i t. 
another i:,rc,:i;·osal. 
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

February 27, 1991 

TO: Ben Okwumabua, Supervisor 
Southeast Michigan District, WMD 

FROM: Jan Sealock 9.,; 
David Slayton ~5 
Geotechnical Unit, WMD 

SUBJECT: Summary Memo - 1991 O&M Inspection 
Quanex Corporation 
MID 082 767 591 

An O&M inspection has been conducted at Quanex Corporation of 
South Lyons. The inspection includes a field overview of the 
company's consultant as they sampled, an audited split 
sampling of groundwater (on 12/20/90), a sampling & analysis 
plan review, groundwater flow direction review, Stiff/Piper/ 
Pie diagrams, Annual report review, and O&M checklists. 

The attachment to this memo lists violations and areas of 
concern that need to be addressed by Quanex. This list can 
be attached to the summary letter that the District sends to 
the company. A draft summary letter from the District to the 
company is included in the O&M package for your use. 

The company must continue the quarterly assessment monitoring 
until a permit is issued (post-closure/HSWA), or the facility 
is clean closed as approved by MDNR. In line with the 
ongoing assessment monitoring, the company must conduct 
further study in regards to the question of whether or not 
the low levels of arsenic detected in some wells is naturally 
occurring or not. The question of the 1,1 dichloroethane 
detected in some wells should be addressed in the HSWA permit 
when it is issued. This parameter does not appear to be 
attributable to the RCRA Units. 

The hazardous waste container storage area is closed, and the 
certification approved by MDNR. The company started closure 
of the two RCRA impoundments, but work stopped after 
solidification of sludge while a deli.sting petition for the 
treated liquid waste was submitted to EPA. EPA proposes to 
deny the delisting. EPA also conducted a VSI in the fall of 
1990 as part of an RFA. A revised closure plan is to be 
submitted by Quanex in regards to the impoundments. Then 
there will probably need to be a post-closure/HSWA permit. 
If there are any questions, please contact Jan Sealock at 
(517)373-4740, or David Slayton at (517)373-8012. 

cc: De Montgomery 
HWP/C&E file 
Geotech file 



ATTACHMENT 

Quanex Corporation 
MID 082 767 591. 

O&M Inspection - February 27, 1991 

1. The sampling and analysis plan (April 1986, Groundwater 
Quality Assessment Program) must be updated to include 
the following items: 

a) Detection limits for all required parameters. 
[Violation - 40 CFR 265.92(a)(3)] 

b) Laboratory QA/QC procedures (spikes, duplicates, 
standards). [Violation - 265.92(a)(3)] 

c) Specify purge method, fate of purged water, how purge 
volume is calculated. [Violation - 265.92(a)(l)] 

d) Specify correct analytical methods for dissolved 
oxygen, nitrate-nitrite, and organic carbon. 
[Violation - 265.92(a)(3)] 

e) Inspection of well casing, protective casing, surface 
pad, and lock during routine sampling events. 
Provisions to repair any damage must be included. 
[Area of concern] 

2. The company must supply additional data supporting its 
claim that the arsenic detected in some wells is 
naturally occurring. The company must submit a proposal 
within 90 days for additional well(s) and sampling. The 
proposal in the 1990 Annual Groundwater report is not 
adequate (see discussion in text of O&JvJ writeup). 
The proposal must address the following: 
[Area of Concern -265.93(d)(4)(i)J 

a) Installation of a new deep well at MW-1. 
b) Sampling of deep well 12C and 13C. 
c) Explanation of different top of casing 

elevations. 
d) Analysis of vertical gradients to geochemistry. 

3. The 1., l dichloroethane contamination must be addressed. 
The most obvious vehicle is to address this contaminant 
is through the HSWA process. EPA has already started the 
RFA. The 1,1 dichloroethane found in low levels in wells 
11A and llB may be related to a SWMU found directly under 
the southern part of the RCRA impoundments. Another 
source may also be present at the site because well 6A 
has shown consistently higher levels, and this well is 
located farther away from the impoundments. The RFI to 
be eventually conducted under HSWA must include 
addressing the 1,1 dichloroethane. [Area of concern] 



TO: 

FROM: 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

June 30, 1988 

Ben Okwumabua, District Supervisor 
Northville Office, WMD 

David Slayton, Geologist fl,;/ 
Geotechnical Unit, WMD ~ 

SUBJECT: Quanex Corporation, South Lyons, MID 082 
CME Summary 

"'" IO I 591 

This summary is for the Comprehensive Monitoring Evaluation (CME) 
conducted at Quanex. Monitor wells were split sampled between DNR and 
the company in February 1988. Liz Browne sent her review comments to 
Lynne King in a memo dated 3/17/88. This summary includes the items Liz 
noted in her review, plus additional ones developed during data review. 
Liz's memo does have more detail. 

l. The sampling and analysis plan contained in the April 1986 Ground
water Assessment plan needs to be updated to reflect actual field 
procedures used and additional information as detailed below. 

a. The plan must include details on the method used to determine 
the purge volume, the method of measuring purged water removed, 
and disposal of purge water. 

b. The plan must include information on the EDI laboratory QA/QC 
program such as use of spikes, duplicates, and standards. 

c. Table 13 must include detection limits, and the method 
references must be checked and updated to be consistent with 
SW-846, Third edition and Standard Methods 16th edition. 
Methods referenced in error are dissolved oxygen, nitrate
nitrite, and organic carbon, and specific methods are needed 
for metals. 

d. The plan must be updated to include details on any field 
measurements taken, as well as the method and schedule of meter 
calibration. Information must be included on field filtering 
methods, and decontamination of this equipment. 

e. Clarification is needed on the time elapsed between purging and 
sampling of wells, and the plan should specify precautions 
taken when sampling for volatile organics to minimize aeration, 
such as lowering the bailer slowly. 

2. Since the consultant, EDI Engineering & Science, concludes that the 
aresenic levels detected in some wells is naturally occurring, we 
must now proceed to verify. The company must submit a proposal on 



-2-

how they intend to show that the arsenic is naturally occurring by 
October l, 1988. 

3. The company should propose what steps, if any, will be taken to 
remediate the 1,1-dichloroethane. This should be submitted by 
October 1, 1988, also. Is the fuel oil recovery still in progress, 
and if so, would it capture the 1,1-dichloroethane? 

4. The company must explain why the First Quarter 1988 Report dated 
4/8/88 only had resampling done on 4 parameters (see attachment D of 
that report). Resampling is to be done if the concentration of a 
constituent in a well measured during the fourth quarter 1987 was 
above the mean background concentration and above the detection 
limit. The annual report dated 1/29/88 lists eleven (11) parameters 
that were above background in the fourth quarter of 1987. Therefore, 
all should have been resampled in the first quarter of 1988. The 
company must explain this perceived discrepancy. 

5. When the impoundments are excavated, the area around soil boring 
SB-22, at the southwest corner of the west impoundment, must be 
excavated to remove the material noted on the boring log. The log 
from 9.5-15 feet lists wood, black, oily, tar odor, and pieces of 
metal. This must be removed at closure. 

In summary, no major deficiencies were found. The groundwater 
monitoring program being conducted is of good quality. The sampling and 
analysis plan needs to be updated to include some specifics on actual 
field procedures, and there needs to be a resolution of the arsenic and 
1, 1 dichloroethane contamination questions. Please contact me if there 
are any questions. 

cc: Ms. Marilyn Sabadaszka, Region V, U.S. EPA 
Ms. Andrea Schoenrock/C & E File 
Geotech Unit File 
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QUANEX CORPORATION 
MID 082 767 591 
CME FILE 

MAY 19, 1988 

SUBJECT: Evaluation of Quanex Corporation's statistics for 
annual report 1987 and first quarter report 1988. 

When MDNR calculated out the data using a statistical 
program for T-test on the computer) the same results were 
encountered that EDI Engine~ring and Science reported in the 
1987 annual report and first quarterly report of 1988. 

Within the EDI 1987 annual report (dated 1-29-87) the 
following monitoring wells showed significant increases in 
arsenic: 11-B, 11-D, 12-B, 13-B, 14-A. Significant 
incieases in 1,1-DCA were noted in monitoring wells 11-B and 
i~-b. The T-test computer program used to check company data 
confirmed EDI calculations for significant increases of 
arsenic and 1,1-DCA. 

In analyzing EDI data from the first quarter 1988 report 
(dated 4-8-88) and again applying the T-test program, we 
found the same results which EDI calculated. No significant 
increases were found in the following monitoring wells and 
listed parameters which were suspect due to the previous 
quarterrs sampling results: 

11-A 1,1-DCA 

12-A Selenium 

12-A Copper 

16-A Copper 

In summary, the data presented in the two reports have 
been found to be accurate. No problems were encountered in 
the company's calculations of the t-test with continuity 
C'.Or1~ection. 

Although the calculations and statistics are correct, 
there is a problem with proceedures under the groundwater 
assessment monitoring program. The first quarter 1988 report 
dated 4/8/88 from EDI states that if the concentration of a 
constituent measdured during the fourth quarter 1987 was 
above the mean background concentration, and above the 
detection limit, then that well was purged and sampled during 
the Feb. 1988 sampling. Only four samples were "rechecked". 
The annual report dated 1/29/88 lists eleven parameters in 
various wells that measured above the mean background and the 
detection limit. All eleven of these should have been 
rechecked in the next qtJarter (Feb 1988). 



GNIFICANT INCREASE IN ARSENIC 

1CILIT'i 
.l{~!'-IEX 

,n::GFmUr,ID vJELL SAMPLE PARAMETER 
ARSENIC 

if'!F'LE DAT~) 
:-DEC-83 
---MAR-84 
J--Jl_li'-~-84 
'-SEF'-84 
.·-SEF'-85 
:---OCT-85 
'-OCT-86 
-!~JAF~-87 
'.-MAY-87 
l--ALIG-87 
'-NOV-87 

1CKGROUND STATISTICS 
MEAN 

1 1.490909 

READING 
1 
10 
1 
1 
1 
4.4 
2 
1 
2 
2 
2 

VARIA~JCE 
3.599326 

v 
!\ 

= • J 

= J 

1 
.5 

= ·'-' 
4.4 
1 
= .J 

1 
1 
• 
' 

LLVOl1 
.6875569 

MNGRAD I ENT WELL 
B 

SAMPLE ~HKHn~T~K 
ARSENIC 

;MPLE DIHE 
'-AUG-87 
'-NOV-87 
:-N0'!-87 
'-NOV-87 

READ I i~G 
4.9 
..,.. -,. 
. ..;, • I 

3.7 
4~2 

lWNGRADIENT WELL STATISTICS 
MEAN VARIANCE 

. 323610:.1 

IMPARISION STATISTICS 
.PHA T* Tc 
() 1 3 .. ()(!L{·l:j .. )..::: 2.951081 

x 
4.9 
3.7 
3~7 
L~. 2 

LLVOM 
• ()(lc)f..125 

DELTA 
= • J 

5 

.5 

1 
= • J 

1 
1 
1 

DELTA 
• (}5 

~05 
• (15 

.05 



[GNIFICANT INCREASE IN ARSENIC 

\CIL_ITY 
1 '~]\~EX 

'lMPLE DATA 
3-DEC-83 
+-MAR-84 
)-,JUN-8~-
7-SEF'-BLl· 
'+-SEP-85 
'.:,--OCT--85 
7-0CT-86 
l--MAR-87 
3-MhY-87 
3--hUG--87 
2-~lOV-87 

~CKGROUMD STATISTICS 
MEAN 

11 1.490909 

JWNGRADIENT WELL 
!D 

c.itiF'L.E. Di~ TE 
J---ALJl-3-87 

,!O'v'-87 
2-1\IIJ'v-87 
:!-MOV-87 

SAMPLE PARAMETER 
?iF!SEi"J IC 

F:HlD I MG 
1 
1 () 
1 
1 
1 
4 L; . ' 

1 
2 
2 
2 

VAF:IAi'~CE 
3.599326 

v 

" = ~ ,_J 

1:::· 
.J 

i 
c: ~· 
= . .J 

4. 4 
i 
. 5 
1 
1 
1 

LLVDr"I 
.6875569 

SAMPLE PARAMETER 
~inSENIC 

READING 
= C) .J. , 

Lit .. 6 
5.5 
LJ-. 8 

x 

= = ,_J" ,_J 

JWNGRADIENT WELL STATISTICS 
MEAN VARIANCE 

C' ,., 
w ... ::. 

OMPARISION STATISTICS 

. 01 

.3677824 

-re 
2~ 97::..~605 

LLVOM 
• ()00625 

DELTA 

.05 
1 

1 
1 
1 

DEL T!~ 
a05 
.. 05 
a ()5 

• o~:;.J 



IGNIFICANT INCREASE IN ARSENIC 

:\CILITY 
JP1l'·1EX 

:\CfC::GFsDUND f,JELL 

:\l'1F'LE DATl'l 
c,-DEC-83 
s-MAF:--84 
:>-JUN-811-
7-SEF'-84 

,,-OCT-85 
7-0CT-86 
l-1'1AR-87 
3-Mr'.W-87 
3--1-\UG--87 
2-NDV-87 

:\CKGROUND STATISTICS 
MEl'lN 

I. j_ 1. 49(19(>9 

JWNGRADIENT WELL 
28 

:\1'1F'LE DP,TE 
J-f:\LH3-87 
2-f'J\]1-)-87 
::-NOV-87 
2-!\JOV-87 

SAMPLE PARAMETER 
1'1RSE~l IC 

F~EADING 
1 
j_<) 

1 
1 
1 
4.4 
2 
1 
2 
2 
2 

v ,, 
~ 5 
= ,.J 

1 
= . ..., 
= • ,.J 

LI-. 4 
1 

= .J 

1 
1 
1 

V{,RI ANCE LLVDl1 
:-s. 599326 

SAMPLE PARAMETER 
P,RSENIC 

fC:EAD I ~lG 
9.4 
9 c;, 

9 ~ l 
8.9 

x 

.. 6Ei755t~9 

9 .. 100(H)1 
8 ~ 8CJC,999 

JWNGRADIENT WELL STATISTICS 
l'1EAN 

9 .. 149999 

Ji'1PARISION STATISTICS 
_PHI'\ 
"()1 

VPiR I {-:i!'-~CE LL\/Or~J 
4 .. 4il-5625E -02 .. (l()()t..-i:;~5 

Tc 
2 ~ -792267 

DEL_TA 

= --' 

.. (15 

1 

1 
1 
1 

DELTA 
.. ()5 

• (l5 

.. (15 

~ ()5 



SIGNIFICANT INCREASE IN ARSENIC 

.FACILITY 
C!U~:-ir,JEX 

BACKGROIJl'-JD vJELL 
1 

SAMPLE DAT 1'1 
23-DEC-83 

·. 14-·MAR-BLl-
20-JUN-84 
27-SEF'-84 
24-SEF'-85 

. 23-0CT-85 
.17-0CT-86 
: 11-MAR-87 
i i8-MP,Y-87 
: 18-AIJG-87 
' 12-N0\/-87 

BACKGROUND STATISTICS 

SAMPLE PARAl'IETEFi 
AFiSENIC 

READ I r,~c; 
1 
1 (l 
1 
1 
1 
4.4 ~. 
L 

1 
2 
2 
2 

x 

1 

,1-.4 
1 

l 
1 
1 

·n MEAN V<~!=i: I AJ\]CE LL\/OM 
l 1 1.490909 

DOWNGRADIENT WELL 
138 

SAMPLE DATE 
19-·AUG·-£17 

"2-1'-JOV-[""37 
J.2-·NDY'-87 
12-N0\/-87 

7 i::-qr,7,-,,; 
• ..:,. ,._J, i-.. )LC:J 

SAMPLE PARAMETER 
ARSENIC 

READ I J\~G 
5.9 
5.6 
5.4 

x 

"DOWNGRADIENT WELL STATISTICS 

,, 687556C} 

~ G 
,.) . ' 
~;~ 6 
5 M .q. 
e· ,....,. 
,.J ~.,;;, 

n MEAN VARIANCE LL\/OM 
4- 9.028094E-02 • (l(l0()25 

COMPARISION STATISTICS 
ALPHA T* Tc 

.01 4.787156 2.820479 

DEL.TA 

5 

.5 
1 
l 
1 

,, (l5 

.,(l5 

.. 05 

.05 



3IGNIFICANT INCREASE IN arsenic 

c i~C IL. I TY 

3ACf<GROIJND HEl.L 
1 

5(\JvJF'LE F'f'iRAMETER 

3hi1F'L.E Dh Th 
~~3-dec--83 
tL!·-rnar---84 
2(l-j r_tne-84 

27-sept--84 
c4-sept-85 
23-oct-85 
l?-oct-86 
> 1-ma,·-87 
L 8-n12. y .. -87 
l 8--aLtg-87 
L2-nov-87 

lhCf<GROIJND STATISTICS 
MEAN 

11 1.490909 

arsenic 

F,EhD I NG 
1 
l () 
1 
1 
1 
4·. 4 
2 
1 
2 
2 
2 

VhFUANCE 
3. 599::;;;26 

x 
~ 

• J 

5 
1 
.. 5 
.. 5 
4.4 
1 
~ 

• J 

i • 
1 
1 

LLVDM 
.. 6875569 

JDWNGRADIENT WELL 
AA 

ShMPLE PARAMETER 

,AMPLE D~lTE 
. 9-CiLtg-·87 
. :"2-no\1--87 
.2-nov-87 
. 2-n c,v-8"7 

arsenic 

RE(iDI NG 
8.6 
8.4 
9.8 
8.7 

JOWNGRADIENT WELL SThTIBTICS 
MEAN VARIANCE 

ii 8.875 . 396'i"445 

'.OMF'ARIBIOI\I SThTISTICS 
1LF·H;::1 T ·* Tc 
"<)1 :~~ 9881'.28 

x 
8 .. · 60()()(} i 
8. :3,,9999 
9. I') 
8.7 

LLVOM 
.. (1()0625 

DEL Th 

"C)5 

1 
~-. ..., 

1 
1 
1 

DELTA 
.. ()5 

• ()5 

.. ()5 

H <)5 

I 



INCREASE IN 1,1-DCA 

- FACILI1-·y 
C!UA!',iEX 

3ACf<GROUMD t,JELL 
1 

· SAJ'"1F'LE DATA 
24-SEP--85 
17-0CT-86 

- ·.22-DEC-86 
22-·DEC:-86 
11-MAF:-87 
18-MAY-87 

, 18--AUG-87 
12--~IO'J-87 

' j BACf<GF:OUND STAT LST I.CS 

SAMPLE PARAMETER 
1, 1-DCA 

F:EADH1G 
1 
2 
1 
1 
1 
1 
1 
l 

x 

= •• _J 

= . .., 
. 5 

= .. .... } 

n ME;,r-1 v;iRIANCE LLVOM 
8 .5625 

:DDWMGRADIEMT WELL 
. '11B 

· .SAMPLE DATE 
.. --_ 19-AUG-87 

·12-MOV-87 
12-NOV-87 

: ·: 12-r,DV--87 

• 1 (.J22C)24 

SAMPLE PARAMETER 
1,1-DCA 

READING x 
6. 1 

•OWMGRADIENT WELL STATISTICS 

• (1859375 

6. 1 
5 .. 3 

n MEAN VARIANCE LL\'01"1 
4 5.525 .1636147 

COMPARISION s-rATISTICS 
. ALPl-11"1 

• 01 
T·* 

1 ::·:. 93::m:s 
Tc 
3.495586 

• (l()(J6~~5 

l)EL TA 

1 

.. 5 

UcUfi 
• (15 

.. ()5 
~ ()5 

.. (l5 



NO SIGNIFICANT INCREASE IN 1,1-DCA 

i~ACILITY 
C!Ut~f'~EX 

'JACkGF(OLJND l>JELI_ 
1 

SAMPLE DP,TA 
24-SEF'-85 
17-0CT-86 
?:2-I)EC-8,S 
22-I)EC--8!_) 
11-MAR·-87 
l. 8--MAY---87 
:l 8-ALIG-87 
l.2-t"OV··-87 

BACKGROUND STATISTICS 

SAMPLE PARAMETER 
1, 1-DCA 

F':EAD I !\IG 
1 
2 
1 
l. 
1 
1 
1 
l. 

x 
. = ~' 
1 

5 
= ~' 
= . d 

= . .., 
. 5 
. 5 

n MEAN 1YARI Al'-JCE LL_ VOt1 
8 .. 5625 

DOWNGRADIENT WELL 
14A 

St-H~ll-·Lt:. DATE 
19-AIJG-87 
12-NOV-87 
12-NOV-87 
J.2-N0\1-87 

• 1622(>:~4 

SAMPLE PARAMETER 
1; 1-DCA 

READING 
1. 1 
1 '";) 

1. 4 
1. 1 

x 

DOWNGRADIENT WELL STATISTICS 

. {)959:375 

1. 1 
1. 2 
1 . L't 

1. 1 

n MEAN VARIANCE LLVOM 
4 2" 1111<)9E-c)2 • (l(l(l6'.25 

COMPARISION STATISTICS 
ALPHA T* Tc 

. () l 2. l.10797 ~s. <)87279 

DELTA 

i 

.. 5 

. 5 

DELTA 
~ (l5 

.. 05 
• _{)5 



NO SIGNIFICANT INCREASE IN COPPER 

FACILITY 
•Um·JE/; 

1 

SAMF'LE DATA 
~23-0C;T-85 

_ 17--·oc-r-·B6 
11-MAF:-87 
18-·MAY-87 
19-iC)l_lG-87 

: l 2-·~,~01v1-87 

• l O·-FEB-88 

BACKGROUND STATISTICS 

SAMPLE PARAMETER 
COF'F'ER 

F~E::AD I l\1G 
. 01 
• 02 
"(l1 

. 01 

. 01 

.01 

. () 1 

• ()()5 

~ ()()5 

• ()()5 

~ 0()5 
.. ()t)5 

~ 0(15 

·n MEAN VARIANCE LLVOM 
7 7--- 14·2857E-()3 

DOWNGRADIENT WELL 
·1.6A 

.. SAMF'LE De'.\ TE 
· 12--1,mV--87 

10--FEB-88 
1 O--FEB--88 
10-FEB-88 

4 ,, . .18,65-1 E-t).5 

SAMF'LE F'ARAMETER 
COPPER 

READHll3 
~ ()3 

. 01 

. 01 
• <) 1 

x 

JWNGRADIENT WELL STATISTICS 

6.,,_2.5.E -()6 

.03 
R ()(15 

• ()(15 

• (l(i5 

n MEAN VARIANCE LLVOM 
4 .01125 1.673611E--04 6.25E-06 

COMPARISION STATISTICS 
·ALPHA T* Tc 

.01 .. 5922~i83 4~ ~35931 

DEL.TA 
• 005 
~005 
• 005 
• (l05 
• 005 
• ()05 
.. 005 

DEI_TA 
"(l()5 

.. 005 
• ()05 

.005 



NO SIGNIFICANT INCREASE IN COPPER 

FP,CI LI TY 
C:UAt,EX 

E:P1C'.~<GF:fJUf'~D t•JEL_L 
1 

SA~IPLE DATA 
23-CU::::T-85 
1 7-·CJCT--86 
11-MAR-87 
18-MAY-87 
i 9-P,UG-87 
12-NOV--87 
1 O-F.EB-8.8 

BACKGROUND STATISTICS 

SAMPLE PARAMETER 
CCJF'PER 

F:EADING 
. 01 

,-, ...... 
• '·-' J:: 

. 01 

. 01 

. 01 

. 01 
. 01 

v 

" 
~ ()(l5 

(1r::• 
.. -· J:.. 

• (l(i~.5 

• ()()5 

• (1()5 

• (l()5 

.. (J()5 

r, MEAN VAR-IANCE LLVOM 
7 7.142857E-03 4.18651E-05 

DOWNGRADIENT WELL 
i2A 

SAt·1F'L_E DAl-E 
1 :2--f',JO\J--87 
10-FEB-88 
l.O~FEB-88 
10-FEB-88 

SAMPLE PARAMETER 
Cut .. 'l-·'l::K 

READING 
• 01 
.. () i 
. 01 
. 01 

x 

OOWNGRADIENT WELL STATISTICS 

6. 25E-<)6 

. () 1 
.. (H)5 

~ ()()5 

• (l()5 

n MEAN VARIANCE LLVOM 
4 • (H)625 l:,. 25E--()6 -

COMPARISION STATISTICS 
ALPHA T* Tc 

.01 -.252538 

DELTA 
• 005 
• ()()5 

. 00~'5 
~ ()()5 

.. ()05 
• (H)5 

• ()05 

DELTA 
• (l(>5 

• ()05 
• (J(l5 

• (H)5 



NO SIGNIFICANT INCREASE IN SELENIUM 

FACILITY 
_ QLJAt,~EX 

ciACf::GROLJND \'JELL 
1 

SA.MPLE DAT~) 
. 23-DEC-83 

· 14-MAR-·84 
·. 20-JIJ~1--84 
. 27-SEP-84 
. 24-SEF'-85 
23--·0CT-85 

· 1 ?-0CT-86 
, 11-MAR-E<? 
i 18-1T1A'(-87 
18-AUG--87 
12-NOV-87 
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. TO: 

FROM: 

SUBJECT: 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

March 17, 1988 

Lynne King, Northville District Office, WMD 

Liz Browne, HW Permits, WMD ·t_i.,?'i. 
Quanex Corp., Michigan Seamless Tube Division 
South Lyons, MID 082 767 591 

On February 10, 1988 I conducted a sampling inspection at this facility 
as part of a Comprehensive Monitoring Evaluation (CME). Although no 
violations of 40 CFR 265.92 [as referenced in Act 64 R299.11003(m)] were 
found at this time, concerns were noted and are mentioned within the 
following inspection summary. 

EDI Engineering and Science of Grand Rapids conducts all field and 
laboratory work for the facility. The Ground ,later Quality Assessment 
Program, dated April, 1986, authored by EDI, contained the Sampling and 
Analysis Plan (SAP) that was used for this review. 

Static water level readings are taken with a steel tape to the nearest 
0.01 foot. The readings are taken to the top of the casing, and not to 
the top of the locking cap. Although this is stated in the plan, it 
should be emphasized to field staff should personnel change. Measure
ments compared reasonably well with those obtained with the DNR meter. 

Purging is accomplished using either stainless steel or teflon bottom 
filling bailers and polypropelene rope. A new bailer, steam cleaned 
prior to the site visit, with new rope attached at the time of purging is 
used. Three casing volumes are purged prior to sampling. The purge 
water is directed into a graduated bucket to enable a volume measurement, 
and to facilitate the disposal of the water away from the well. The 
methods used to determine purge volume needed, method of measuring purge 
volume removed, and the disposal of the purge water should all be ad
dressed in the plan. 

Samples are obtained using the same equipment as, and immediately after, 
purging, where recovery allows. The plan states that the wells should be 
sampled within 24 hours of purging. Sampling immediately after purging 
is the preferable method. If this is not possible, recovery rates should 
be determined for each well, and sampling done as soon as sufficient 
volume exists. 

Field measured parameters include pH and specific conductance. The 
meters are calibrated at the beginning of the day. The plan only men
tions pH as a field parameter, and does not address the meter calibra
tion. The plan should be updated to reflect field conditions. Other 



field work includes the filtering of the metals sample immediately upon 
collection, prior to preservation. These are all excellent field methods 
to attempt to maintain the integrity of unstable parameters. 

Field QA/QC procedures include the use of clean bailers and new line as 
already mentioned. Additionally, trip and equipment blanks and sample 
replicates are used to evaluate the sampling program. These are all good 
measures to help to assure that representative samples are taken. One 

· item of concern noted during the sampling was the handling of the bailer 
during volatile organic sampling. The bailer should be lowered carefully 
for all sample collection, to reduce aeration, but especially for the 
volatile organics. A note to emphasize this may be appropriate in the 
plan. Other items of potential concern were not noted during this 
inspection. The sampling crew appeared to be familiar with the plan, 
worked carefully, and kept adequate field notes. 

Chain of custody appears to be well documented. Field notes, bottle 
labels, a chain of custody form and an Analytical Services Project Sheet 
are used to track all samples. Copies of all forms have been included in 
the plan. Good control can be maintained since sample requests, bottle 
orders, sampling and analysis are all handled by EDI. 

A list of sample parameters with sample container, preservation, holding 
time, minimum sample size and method references is included in the plan. 
A table indicating the detection limit attainable by EDI's laboratory is 
needed to complete this set of information. Also, the method references 
for some parameters appear to be in error. The Standard Methods refer
ence should be 421, not 412 for dissolved oxygen. Nitrate-nitrite should 
be method. 353 for reference 3, not 201. Reference 3 method 415 should be 
cited for organic carbon, not 236. All references should be rechecked. 
The latest editions of the references (SW-846 3rd edition and Standard 
Methods 16th edition) should be used. Specific methods should be cited, 
rather than items 200-289 for metals analysis. 

A quality assurance/quality control program for EDI's laboratory is 
needed. Items such as the use of spikes, duplicate samples and standards 
should be included. The plan does indicate that lab notebooks are kept, 
and discusses some of the items to be included. This additional informa
tion is needed to assure that the careful practices that were evidenced 
in the field are maintained through the sample preparation and analysis 
steps. 

In summary, both the written plan and the field work were acceptable in 
most areas. The plan needs to be updated to include details on purging 
and lab QA/QC. It should also be changed to better reflect the field 
measurement information, measuring both pH and specific conductance at 
the time of sampling, as well as the method and schedule of meter cali
bration. More information on the methods used to filter the samples, and 
to decontaminate this equipment should be included. Clarification on the 
time elapsed between purging and sampling should be made, and a note on 
the care needed for volatile organic sampling should be added. Finally, 
Table 13 should include detection limits, and the method references need 
to be checked and updated to reflect newer editions of the references, 
where applicable. 



This concludes the sampling and analysis portion of the CME inspection. 
A final summary document (including a hydrogeo evaluation, statistical 
review, ground water contours, etc.) will be forthcoming. 

Please call if you have any questions regarding this review. 

· ·cc Mr. D. 51 ayton 
Mr. J. Bohunsky 
Mr. D. Drake 
C&E File / 
CME Reports 
Ms. M. Sabadaszka, U.S. EPA-Region V 



Hydrogeology 

Hydrogeology 
Groundwater Monitoring 

Groundwater Quality 

1988 CME 
QUANEX Corp. 
David Slayton 

The facility rests on glacial drift deposits that are typical in Michigan. 
The Quanex facility in South Lyons is in an interlobate area, northwest 
of the Erie glacial lobe. The north-northeast part of the facility has 
15-30 feet of outwash sand and gravel deposits resting on interbedded 
silt, sand, and clay. In the southern part of the site, only outwash 
deposits are encountered, which are at least 70 feet deep. The January 
1986 Part B application for Quanex by EDI Engienering & Science has a 
good discussion of site geology. The attached cross-sections in appendix 
A come from the Part B application, and are used in this report because 
they are of excellent quality. 

Groundwater elevation measurements have consistently shown mounding of 
the water table under the two impoundments. There are multiple well 
clusters on all four sides of the impoundments. The cross-sections in 
Appendix A include vertical groundwa~er gradients, showing the obvious 
mounding and downward head at the impoundments. The mounding dissipates 
rapidly, particularly at the south end where the thick outwash deposits 
are. In the northern part of the impoundments, the outwash is thinner on 
top of the silt/sand/clay unit, and the mounding does not dissipate as 
fast. Without the influence of the impoundments, the flow direction of 
shallow groundwater would likely be northeast to southwest. Appendix B 
is a groundwater contour map from the Quanex 1987 annual report, clearly 
showing the mounding around the impoundments, and groundwater flow 
radially outward from the impoundments. Some groundwater will likely 
discharge to the northwest into the adjacent swamp, while the discharge 
point for the-most of the groundwater under the facility is Yerkes Drain 
on the south side of the plant. 

The groundwater flow velocity as calculated in the 1987 annual report of 
0.22 ft/day is a good estimate for areas outside of the groundwater 
''mound'' at the impoundments. Immediately adjacent to the impoundments, 
the flow will be much !~ster due to the steep gradient. Using the same 
permeability (9.4 x 10 cm/sec) and porosity (.35) as the annual report 
calculations, the groundwater flow velocity next to the lagoons is 4.5 
feet/day using a gradient of 0.06. 

Groundwater Monitoring History 

Quanex started RCRA interim status groundwater monitoring under 40 CFR 
265, Subpart Fin late 1983. The four quarterly background sampling 
events were done in 12/83, 3/84, 6/84, and 9/84. Subsequent sampling in 
1/85, 4/85 and 7/85 and statistical analyses indicated exceedances. A 



groundwater assessment plan by Keck Consulting was implemented that 
included six steps. 

In step 2, wells l, 2, 3, and 4 were analyzed for volatile organics, 
water quality parameters, and selected groundwater protection parameters. 
Step 2 included a resampling of the wells for methylene chloride which 
was detected in Step 1. In April 1986, Quanex proposed through their 
consultant, EDI Engineering & Science to modify the assessment plan to 
include recent information developed for the Part B application. The 
April 1986 plan was revised in July 1986, and approved in October 1986. 
Since then, quarterly sampling has occurred, and Quanex has been 
submitting quarterly and annual reports. The constituents of concern 
have been identified as arsenic and 1,1-dichloroethane. 

Due to expansion of the Quanex wastewater treatment plant, three 
monitoring wells have been plugged and abandoned (see 3/18/88 letter to 
0. Slayton from EDI). Monitor wells 3, 14A and 148 will be removed from 
service. Monitor wells 6A and 15A will be sampled as substitutes for the 
abandoned wells. 

Quanex has an approved closure plan for the two surface impoundments, but 
has not started closure yet. The impoundments are to be no longer used 
by November 8, 1988. The wastewater treatment plant is being expanded to 
replace the impoundments. 

During closure, excavation in the southwest corner of the west lagoon 
should proceed until the fill material is removed. Soil boring SB-22 
noted ''wood, black, oily, tar odor'' from 9.5-15 feet deep. This material 
must be removed at closure. 

Groundwater Quality 

Comparison of laboratory data between DNR and EDI was done for six 
samples. Appendix C contains a table of comparison and a copy of the 
analytical results. For the mutual parameters, there is good correlation 
except for barium and field pH. For barium, the DNR results are 
consistently much lower than EDI data. The reason is unknown. For field 
pH, the DNR data is again consistently lower. The probable reasons is 
use of different meters and calibration standards. For the two 
parameters of concern, 1,1-dichloroethane and arsenic, there is very good 
correlation. 

Appendix D contains piper diagrams, stiff diagrams, and pie charts. Two 
wells show slight impacts based on this data. Well 13A has higher total 
dissolved solids and bicarbonate (HC01) compared to other wells. Well 
14A shows the most impact based on the graphs. This well has less 
sulfate (SO) and more chloride (Cl) relative to other wells. Both wells 
are downgraSient of the impoundments, but well 14A could also be affected 
by the wastewater treatment pl ant. We 11 14A is to be removed for 
expansion of the WWTP. 

1,1-Dichloroethane was detected at wells 
at 1.2 to 4.0 ppb. Arsenic was detected 
by both DNR and EDI from 2.1 to 6.6 ppb. 

11-B (DNR, EDI) and 14A (EDI), 
at wells llA, 118, 138, and 14A 

EDI also detected arsenic at 



11-0 and 12-8, which DNR did not sample. Sulfate concentrations are 
high, upgradient and do,mgradient. Manganese values exceed secondary 
drinking water standards, and iron values are high. Both parameters are 
elevated in the upgradient well #1, although DNR results show higher iron 
in wells 138 and 14A. Historically, 1,1-dichloreothane has been detected 
in wells llA, 118, and 14A, although not always at ''statistically 
significant" levels based on the groundv1ater assessment plan statistical 
procedure. 

In summary, the impacts on groundwater quality have been minor from the 
impoundments. The parameters in question are 1,1-dichloroethane (low ppb 
range) and arsenic (low ppb range). There has been no proposed remediation 
for either parameter, although the company contends that the arsenic is 
naturally occurring from deeper in the aquifer. 



APPENDIX A 
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APPENDIX B 

GROUNDWATER CONTOUR MAP 



ATTACHMENT A 
QUANEX CORPORATION, Michigan Seamless Tube Division 

Updated: 11/12/87 

Water level data 

3/11/87 5/18/87 8/18/87 from 11/12/87 elev. elev. 
WELL T.O.C. S. W. L. S. W. L. S. W. L. TOC S.W.L. ground screen 

------------------------------------------------------------------------------
1 920.62 908.71 908.77 908. 31 12.39 908.23 918.3 901. o 
2 921.42 broken broken broken NM 918.4 899.6 
3 915.02 906.53 906.46 906.00 8.92 906.10 911.7 898.9 
4 907.94 903.81 903.45 902.79 4.47 903.46 904.7 895.2 
5 909.25 904.62 904.00 903.44 4.76 904.49 907.2 895.5 
6 A 914.03 906.20 905.99 905.75 8.24 905.79 911.7 898.3 
6 B 913.46 905.84 905.52 905.25 8.04 905.42 911.8 876.8 
7 A 914.94 906.39 906.17 905.85 8.98 905.95 914.3 895.2 
7 B 915.63 905.91 905.57 905.28 10.11 905.52 914.3 854.9 
8 910.86 NM NM NM NM NM 900.5 NM 
9 921.48 910. 55 910.84 910.29 11.34 910.14 920.5 900.5 

11 A 921.00 906.58 906.52 906.04 14.86 906.14 918. 5 894.2 
11 B 921.05 906.08 905.97 905.44 15.41 905.64 918.5 885.0 
11 C 921.97 905.77 905.44 905.09 16.69 905.28 918.5 859.3 
11 D 920.77 905.76 905.42 905.05 15.5 905.27 918.2 848.3 
12 A 918. 12 910.92 911. 75 910.59 7.59 910.53 916.2 902.3 
12 B 918. 15 906.59 906.50 906.03 12.02 906.13 916.1 874.7 
12 c 918.38 906.64 906.44 905.92 12.16 906.22 915.9 854.5 
13 A 920.52 910.88 911. 65 910.68 9.96 910.56 917.5 899.0 
13 B 920.31 906.60 906.53 906.01 13.61 906.70 917.6 868.3 
13 c 920.12 907.13 906.74 906.31 13.45 906.67 917.7 845.9 
14 A 914.02 906.44 906. 3 6 905.94 7.84 906.18 911.4 899.3 
14 B 914.25 906.33 906.19 905.80 8.34 905.91 911.5 882.4 
15 A 913.37 906.25 906.05 905.84 7.45 905.92 910.6 901. 6 
15 B 913.30 905.96 905.71 905.43 7.7 905.59 910.6 878.8 
16 A 915.32 906.54 906.44 906.04 9.22 906.10 912.8 900.9 
16 B 915.65 906.14 905.93 905.65 9.86 905,79 913.2 884.0 
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APPENDIX C 

LAB COMPARISON OF DATA 



1,1-Dichloroethane 
Arsenic 
Barium 
Cadmium 
Copper 
Chromium 
Lead 
Selenium 
Silver 

*Conductivity (Field) 
pH (field) 

ATTACHMENT B 

ANALYTICAL RESULTS FROM FIRST QUARTERLY SAMPLING IN 1988 

QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVISION 

SAMPLED ON FEBRUARY 10, 1988 

(Metal analyses for monitoring well 14A and 16A sampled on 2/17/88 

due to defective filter during initial sampling) 

Uni ts 

ug/l 
ug/1 
mg/l 
mg/1 
mg/1 
mg/1 
mg/l 
ug/1 
mg/l 

umhos/cm 
standard 

Detection 
Limit 

1 
2.0 
0.1 
0.01 
0.01 
0.05 
0.05 
2.0 
0.01 

5 
NA 

Well 
1 

<1 
<2.0 
0.31 

<0.01 
<0.01 
<0.05 
<0.05 
2.4 

<0.01 
1,745 
7.32 

Well 
11-A 

** 
2.1 
0.47 

<0.01 
<0.01 
<0.05 
<0.05 
<2.0 
<0.01 
1,758 
7.57 

Well 
11-B 

3.5 
4.0 
0.32 

<0.01 
<0.01 
<0.05 
(0.05 
<2.0 
<0.01 
1,676 
7.42 

M.W. 
11-D 

<1 
6.0 
0.34 

<0.01 
<0.01 
<0.05 
<0.05 
(2.0 
<0.01 

859 
7.43 

"' 

M.W. 
12-A 

<1 
<2.0 
0.15 

<0.01 
<0.01 
<0.05 
<0.05 

10 
<0.01 
1,212 
7.66 

M.W. 
12-B 

<1 
8.0 
0.27 

<0.01 
<0.01 
<0.05 
<0.05 
<2.0 
<0.01 
1,550 
7.41 

Detection M.W. M.W. M.W. M.W. Field Trip 
Units Limit 13-A 13-B 14-A 16-A Blank Blank 

~~~~~~~~~~~~-'--~~~-'-~--~~-

1,1-Dichloroethane 
Arsenic 
Barium 
Cadmium 
Copper 
Chromium 
Lead 
Selenium 
Silver 

*Conductivity (Field) 
pH (field) 

ug/l 1 <1 <1 1. 2 ! <1 • <1 <l 
ug/l 2.0 <2.0 5.5 6.6 <2.0 <2.0 <2.0 
mg/1 0.1 O.!i7 0.26 0.26 0.32 <0.10 <0.10 
mg/1 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
mg/1 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
mg/1 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
mg/1 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
ug/1 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 (2.0 
mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

umhos/cm 5 2,161 1,799 1,714 1,638 NA NA 
standard NA 7.15 7.25 7.28 7.37 NA NA 

< - Not detected at the indicated detection limit. 
NA - Not analyzed. 
* Temperature adjusted. 

** - Sample vial broken upon log-in. 
I""' .. • r 
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Co:parison of DNR and Co;;pany {EDI) Lab Res 11lts 
Quanex Corp - Feb. 10 I ms 

1, 1 DCE As Ba Cd Cu Cr Pb pE Co;1duct. 
-------- ------ ------ ------ ------ ------ ------ ------ ----------

ugil ug/1 ag/1 agfl mg/1 ag/i ng/1 SD u,hcs/co 
-------- ------ ------ ------ ------ ------ ------ ------ ----------

lf~-1 D'.1R 'l'.1 ri .,.,, K2.0 0034 K0.02 K 0. 02 K0.05 K0.05 6. 51} 1, C.8 !J 
EDI Kl.D K2.0 UlO KO.Ol KD.01 KO. 05 KOOS 7.32 1, 7 45 

MW-11! DNR Kl.O 3. 4 0.072 K0.02 K0.02 KO.OS KOOS 6.80 1,720 
EDI I 2 .1 0. 470 KO.Ol K0.01 KU5 KD.05 1. 5 7 1,758 

MW-llB DNR u 4.0 0.022 KO.OZ K0.02 K0.05 KG.05 6.80 1,630 
EDI 3. 5 4. 0 0.320 KO.Cl KO.Ol KO.OS KO. 0 5 1. 42 1,676 

MW-13A DNR Kl.O K2.0 0 .12 5 KO.OZ K0.02 KO.OS KO. 0 5 6.60 2.200 
EDI K 1. 0 !2.0 0.570 KO.Cl KO.Ol KO.OS KO.OS 7. 15 2, 161 

MH-13B DNR " 0 4. 0 0.026 K0.02 K0.02 K0.05 K0.05 6. 8 0 1)645 jJ 1. ll 

EDI K 1. 0 5. 5 0.260 K0.01 K0.01 KO.OS KD.05 7. 25 1,799 

MW-14! DNR Kl.D 6. 6 0 .118 KO. 02 K0.02 KO.OS KO. 05 6.60 1 , 660 
EDI 1.2 6.6 0. 260 K0.01 K0.01 KO.OS KO. 05 7.23 1,114 

K - less than 

* - saiple vial broken upon log-in 



APPENDIX D 

GRAPHICAL ANALYSIS 

OF 

GROUNDWATER DATA 



CATIONS 
.... Ca 

PERCENTAGE REACTING VALUES 

PROJECT: QUANEX CORP. 
FILE: MID 082 767 591 
LOCATION: SOUTH LYONS MI. 

l LEbEND 
1.. - MW1... 
z. - M w i'.L. A 
3 - Mw'.1-1.B 
Lf - Mw13A 
5 Mwi3\3 
0 MWl'-/A 

\ 

PIPER TRILINEAR DIAGRAM 
-·-·-··-· -··------''-·-·-·-·-----"""T---;------i 

MICHIGAN DEPT. OF NATURAL RESOUR_C_E_S~~-'--F-IG_uR~,E: __J 
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Mg 
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100 
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BO 
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60 
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20 

Ca 
+Mg 

, 40 
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CATIONS 
PERCENTAGE REACTING VALUES 

ANIONS 

PROJECT: QUANEX CORP 
FILE: MID 082 767 591 
LOCATION: SOUTH LYONS 

g g 
0 :::: ~ 

----' PPM 
SCALE OF DIAMETERS 

PIPER TRILINEAR DIAGRAM 

MICHIGAN DEPT. OF NATURAL RESOURCES -1 FIGURE: 
·---·-----·---'-·---·--·---' 



STIFF GRAPH 

i 

~------ I ..... ,.., ...,______ J ~-----

~ I ~ --........ -------·------_____ rA 
--- I, ~--- *-------------
~ --=-=====": 

_ __L__L _ ___,__ __ _L __ -'--_,,__o__M_W --138------ -~---J L 
25 

CATIONS 
20 15 10 5 0 5 10 

EQUIVALENTS PER MILLION (EPM) 

------·-'------, .. , PROJECT: QUANEX CORP 
FILE: MID 082 767 591 
LOCATION: SOUTH LYONS 

MICHIGAN DEPT. OF NATURAL RESOURCES 

15 20 25 

ANIONS 

FIGURE: 

I -

I 
I 



STIFF GRAPH 

Na+K --=t==_-:--~=~l -i 
Ca r---r--,-··,--r--,---,---· -, HC03 

Mg - .--- -,-··---.--r---, S04 

Fe ,.--,---,---,---- ---.----,·--.·-----, C03 

• 
• 

20 
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13 
iMW 14A 

_[ _ _L_ __ L___J __ L_J _ ___._ _ _L_ . .1....I _ _,_, _ __, 

1s 12 a 4 0 -1 a 12 16 20 

ANIONS 
EQUIVALENTS PER MILLION (EPM) 

FILE: MID 082 767 591 I PROJECT: QUANEX CORP I 
LOCATION: ~~UT_f2__ L VONS _ ·------ __j 

MICHIGAN DEPT._ OF NATURAL RESOURCES _] FIGURE: ____ ......, 
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~9 
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Ca 

Ca 

I 
S04 

so4 MW 13A 

~ 

l. 

SCALE OF RADII 
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PER MILLION) 

L/Q:; .... 
NOTE ERROR {IF ANY) IN CATION/AHION 

BALANCE HAS BEEN REMOVED 

HC03+Coa -c~;:::::-;::: ~ Cl 

!-------'----------- -
PROJECT: QUANEX CORP 
FILE: MID 082 767 59i 
LOCATION: SOUTH LYONS 

PIE DIAGRAMS 
SHOWING WATER QUALITY 

MICHIGAN DEPT. OF NATURAL RESOURCES FIGURE: 
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APPENDIX -A 

COMPLIANCE CHECKLIST FORMS 
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APPENDIX A-1 

FACILITY INSPECTION FORNI FOR COMPLIANCE WITH INTERIM 
STATUS STANDARDS COVERING GROUND-WATER MONITORING 

Company Name:_ ... QS'",--'""H"""Yff""'2./t=-"'-------; EPA l.D. Number: ,111£) 08,? 7b7Sq/ 

Company Address: "-/Do Ac Av-41~ 
~"Dk/0 ~~ , .,v1.:r 

'i?/72! 

Company Contact/Official: 015', Cs,,,/;rl- ; Branch/Organization: ____ _ 

Title: &,,7 irZvi in'; A"'-""C! yM ; Date of Inspection: cl· al;:: -8' o ---+~--...-~~~_.,.._~v~-+----· 

Type of facility: (check appropriately) 

a) surface impoundment 
b) landfill 
c) land treatment facility 
d) disposal waste pile* 

Ground-Water Monitoring Program 

1. Was the ground-water monitoring program 
reviewed prior to site visit? 
If 11 No", 

a) Was the ground-water program 
reviewed at the facility r;>rior 
to site inspection? · 

2. Has a ground-water monitoring program 
(capable of determining the facility's 
impact on the quality of groundwater in 
the uppermost aquifer underlying the 
facility) been implemented? 265.90(a) 

Yes 

*Listed separate from landfill for convenience of identification. 

No Unknown Waived 

{;J, s.I.) 

Al-1 



I 
I 
I 

I 

I 
I 
I 
I 

I 
I 

I 
i 
1 .. 
~ 

I 

d) The potential for hazardous waste or 
hazardous waste constituents which may 
enter the uppermost aquifer to migrate 
to a water supply well or surface water, 
by evaluation of: 265.90(c)(2) · 

1) Saturated z.one characteristics, 
including: 

(a) Geologic materials? 
(b) Physical properties? 
(cl Rate of ground-water flow? 

2) Proximity of the facility to water 
supply wells or surface water? 

Yes No Unknown 

A3-2 



i 

I Yes No Unknown Waived 

I 
3. Has at least one monitoring well been 

installed in the uppermost aquifer 

(,;01,J/) hydraulically upgradient from the limit 
of the waste management area? 

£ I 265.Sl(a)(l) 

a) Are ground-water samples 

I 
from the uppermost aquifer, represen-
tative of background ground-water 
quality and not affected by the facility 

I 
(as ensured by proper well number, 

~ locations and depths?) -
4. llave at least three monitoring well:, been 

I installed hydraulically downgradient at the 
limit of the waste handling or management 

~ area? 2o5.9l(a)(2) 

I a) Do well number, locations and depths 
ensure prompt detection of any 
statistically significant amounts of HW 

I or HW constituents that migrate from 
the waste management area to the _L uppermost aquifer? --

I 5. Have the locations of the waste management 
areas been verified to conform with infer-

I 
mation in the ground-water program? 

a) If the facility contains multiple waste 
j n-fJ D cv, 114 cV-t 

I 
management components, is each //,.IJ. ~ -!o:y11= 
component adequately monitored? --

6. Do the numbers, locations, and depths 

I of the ground-water monitoring wells 
agree with the data in the ground-water ~ monitoring system program? 
If "No", explain discrepancies. --

I 7. Well completion details. 265.9l(c) 

I a) Are wells properly cased? ~ 
b) Are wells screened (perforated) 

and packed where necessary to enable 
~ I sampling at appropriate depths? 

c) Are annular spaces properly sealed 
to prevent contamination of ground-

~ 
I 

water? --

J 
J Al-2 



I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 

I 

I 

I 
I 

8. 

9. 

Has a ground-water sampling and analysis 
plan been developed? 265.92(a) 

a) Has it been followed? 
b) Is the plan kept at the facility? 
c) Does the plan include procedures 

Yes 

a
1

n) dstechn
1 

iquesll fotr_: ? . i.. / 
amp e co ec ion. , ·tJJ ((vo __ 

2) Sample preservation? I,. 'Y 
3) Sample shipment? L) 7 
4) Analytical procedures? 
5) Chain of custody control? 

Are the required paraineters in ground-water 
samples being tested quarterly for 
the first year? 265.92(b) and 265.92 (c){l) 

al Are the ground-water samples 
analyzed for the following: 6 /-,v]J,c/ /;;, / 8 3, 

1) Parameters characterizing 
the sui tab i1i ty of the ground
water as a drinking water supply? 

265.92(b){l) 
2) Parameters establishing 

ground-water quality? 
265.92(b)(2) 

3) Parameters used as indicators of 
ground-water contamination? 
265.92(b)(3) 

(i) For each indicator parameter 
are at least four replicate 
measurements obtained at each 
upgradient well for each sample 
obtained during the first year of / 
monitoring? 265.92(c)(2) V 

(ii) Are provisions made to calculate 
the initial background arithmetic 
mean and variance of the respective 
parameter concentrations or values _L 
obtained from the upgradient well(s) 
during the first year? 265.92(c)(2) 

b) For facilities which have completed 
first year ground-water sampling and analysis 
requirements: · 

1) Have samples been obtained and analyzed 
for the ground-water quality parameters "r / 

at least annually? 265.92(d)(l) V 
2) Have samples been obtained and 

analyzed for the indicators of 
ground-water contamination at 
least semi-annually? 265.92(d)(2) __jL 

No Unknown 

Al-3 



I 

I Yes No Unknown 
c) Were ground-water surface elevations 

l determined at each monitoring well each 
_L' time a sample was taken? 265.92(e) 

d) Were the ground-water surface elevations 
evaluated anm1ally to determine whether the 
monitoring wells are properly placed? 

~ 265. 93(f) 
e) If it was determined that modifi-

cation of the number, location or depth 
of monitoring wells was necessary, was 

fldL-the system brought into compliance with 

I 265.9l(a)? 265.93(f) 

10. Has an outline of a ground-water quality 

I 
assessment program been prepared? 

~ 265.93(a)* 

a) Does it describe a program capable 

) of determining: 

1) Whether hazardous waste or hazardous 

I waste constituents have entered the 
/ ground water? 

2) The rate and extent of migration of 

I 
hazardous waste or hazardous waste 

v' constituents in ground water? 
3) Concentrations of hazardous waste 

or hazardous waste constituents 
~ 1 in ground water? 

• l 

b) After the first year of monitoring, 

I 
have at least four replicate measure-
ments of each indicator parameter been 
obtained for samples taken for each 

~ I 
well? 265.93(b) 

1) Were the results compared with the 
initial background ~ from the 

I 
, - -""'-7 

upgradient well(s) determined ,~. ! '6 ~ v I =-1 .,, during the first year? 
'1 I 2 '--/ 

l 0/ f '-i (i) Was each well considered 
~ • individually? 

'?If"/ J (ii) Was the Student's t-test used 
I J (at the 0.01 level of significance)? _JL: 

2) Was a significant increase (or pH 
decrease as well) found in the: 

l 

/ • (i) l Upgradient wells 
(ii) Downgradient wells 1/ 

I If "Yes", Compliance Checklist A-2 
j must also be completed. 

1 •see note Page 2-10 A.l-4 
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Yes No Unknown 
11. 

12. 

13. 

·14, 

Have records been kept of analyses for 
parameters in 265.92(c) and (d)? 
265. 94(a)(l) 

Have records been kept of ground-water 
surface elevations taken at the time of 
sampling for each well? 265.94(a){l) 

Have records been kept of required 
elevations in 265.93(b)? 
265.94(a)(l) 

Have the following been submitted to the 
Regional Administrator 265.94(a)(2) :*. 

a) 

b) 

c) 

Initial background concentrations of 
parameters listed in 265.92(b) within 
15 days after completing each quarterly 
analysis required during the first year? 
For each well, have any parameters whose 
concentrations or values have exceeded 
the maximum contaminant levels allowed 
in drinking water supplies been 
separately identified? 
AMual reports including: 

1) Concentrations or values of 
parameters used as indicators 
of ground-'water contamination for 
each well along with required 
evaluations under 265.93(bl? 

2) Any significant differences from 
initial background values in up
gradient wells separately identified? 

3) Results of the evaluation of 
ground-water surface elevations? 

v" 

_L 

~ 

v 

*EPA will be proposing (Spring 1982) to replace this reporting require
ment with an exception reporting system where reports will be submitted 
only where maximum contaminant levels or significant changes in the 
contamination indicators or other parameters are observed. EPA has 
delayed compliance stage for 14 a) above until August 1, 1982 (Federal 
Register, February 23, 1982, p.7841-7842) to be coupled with exception 
rel?Orting in the interim. 
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APPENDIX A-2 

INSPECTION COMPLIANCE FOR!Vl FOR A FACILITY WHICH 
MAY BE AFFECTING GROUND-WATER QUALITY 

Company Name: Oru,.,:v,o/.J 
I 

; EPA I.D. Number: ______ _ 

,-, r 4 ..../ 
Company Address: ; Inspector's Name: b c:;1·1'"''·- ;,<,,._ 

------------- = / 

Company Contact/Official: _________ .; Branch/Organization: ____ _ 

Title: __________________ ; Date of Inspection: cl la J/c;;;· 

Type of facility: (Check appropriately) 
a) surface impoundment 
b) landfill 
c) land treatment facility 
d) disposal waste pile 

1. Have comparisons of ground-water 
_ _\!ontamination indicator parameters for the 
· u_pgi'adient well(sJ265.93(b) shown a signifi

cant increase (or pH decrease as well) over 
initial background? 

a) ·if "Yes", has this information been 
submitted to the Regional Administrator 
according to 265.94(a)(2)(ii)? 

2. Have comparisons of indicator parameters for 
the dQ_vwgradi.enLw.ells 265.93(b) shown a 
significant increase (or pH decrease as well) 
over initial background? 

a) If "Yes", were additional ground-water 
samples taken for those downgradient 
wells where the significant difference 
was determined? 265.93(c)(2) 

1) Were samples split in two? 
2) Was the significant difference due to 

human (e.g., laboratory) error? 
(If "Yes", do not continue.) 

Yes No Unknown 

i/ 
v 

-- -lL. 
-tL 

/ -·- , 
frep,J -,. 

,/:; cl 

A2-l 
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3. If significant differences were not due to 
error, was a written notice sent to 
the Regional Administrator within 7 days of 
confirmation? 

Yes 

4. Within 15 days of notification of the Regional 
Administrator was a certified ground-water quality 
assessment plan submitted? 265.93(d)(2)* 

No Unknown 

5/?/:? _) 
-10 GCr4-

a) Does the plan specify 265.93(d)(3) crd ?>/?cf Apr, I 19' B-.kO 
/'s>? I"' <SY.,,_,._ '*' rV, 0 , I), -

1) well information (specifics) 

(a) number? 
(b) locations? 
(c) depths? 

2) sampling methods? 
3) analytical methods? 
4) evaluation methods? 
5) schedule of implementation? 

b) Does the plan allow for determination of 
265,93(d)(4) : 

c/ -.-

1) Rate and extent of migration of 
hazardous waste or hazardous waste 
constituents? ~ 

2) Concentrations of the hazardous 
waste or hazardous waste constituents? ~ 

c) Is it indicated that the first determination 
was made as soon as technically feasible? / 

265.93(d)(5) V 

1) Within 15 days after the first determi
nation was a written report containing 

. the assessment of ground-water 
quality submitted to the Regional / 
Administrator? {/ 

d) Was it determined that: hazardous waste 
or hazardous waste constituents from the 
facility have entered the ground water? ~ 

1) If "No", was th.e original indicator 
evaluation program, required by 
265.92 and 265.93(b), reinstated? 

(a) Was the Regional Administrator 
notified of the reinstatement of 
program within 15 days of the 
determination? 265.93(d)(6) 

*See note Page 2-10 

~ ,Vv' ,J /J} ,:,,,0 

a..;v;r)ve<Y'./ 

Ocf /9'2(,,, 

- :;a,-,-//,,.,? ~ ""° 
oc_r l'fc/61 i9'2& 

A2-2 
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Yes 

el If it was determined that hazardous waste 
or hazardous waste constituents have 
entered the ground water 265.93(d)(7) : 

fl 

1) For facilities where program was 
implemented prior to final closure, are 
determinations of hazardous waste or 
hazardous waste constituents continued / 
on a quarterly basis? ~ 
(If program was implemented during 
the P9St-closure care period, determinations 
made in accordance with the ground-water 
quality assessment plan may cease 
after the first determination.) 

(a) Were subsequent ground-water quality 
reports submitted ·to the Regional 
Administrator within 15 days of / 
determination? V 

2) Were records kept of the analyses 
and evaluations, specified in the ground- . 
water quality assessment (throughout 
the active life of the facility)?

1 

/ 

265.94(b)(l) V 

(a) If a gisposal facility, were(are) records 
kept throughout the post-closure 
period as well? 

Are annual reports submitted to the Regional 
Administrator containing the results of the 
ground-water quality assessment program? / 

265. 94(b)(2)* V 

1) Do the reports include the calculated 
or measured rate of migration of 
hazardous waste or hazardous waste 
constituents during the reporting 
period? 

*See. note Page 4-3 

No Unknown 

/0 t-.--P /1- f =-~ c/ 

r10 •./ -76 {) N (( 

--er""°" -!<vk; 
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APPENDIX A-3 

INSPECTION COMPLIANCE FORM FOR DE:110NSTRATING 
A WAIVER OF INTERIM STATUS REQUIREMENTS 

Company Name: __ '-__________ ; EPA l.D. Number: _____ _ 

Company Address: ____________ ; Inspector's Name: _____ _ 

Company Contact: ____________ ; Branch/Organization: ____ _ 

Title: ; Date of Inspection: ----------------- ------

1. Is a written waiver demonstration kept at 
the site? 

2. Is the demoristration certified by a qualified 
geologist or geotechnical engineer? 

265.90(c) 

3. Does the waiver demonstration establish: 

a) The potential for migration of hazardous 
waste or hazardous waste constituents 
from the facility to the uppermost aquifer? 

265.90(c)(l) 

b) An evaluation of a water balance 
including: 

1) Precipitation? 
2) Evapotranspiration? 
3) Runoff? 
4) Infiltration? (including any 

liquid in surface impoundments) 

c) Unsaturated zone characteristics? 

1) Geologic materials? 
2) Physical properties? 
3) Depth to ground water? 

Yes No Unknown 

A3-l 



• . ..... 
' ...... 

• 
I 

• 
• 
• • • 
• • 
• 
• 

! • 

• 
JI 

-., 

APPENDlX-B 

GROUND-WATER MONITORING AND ALTERNATE SYSTEM 
TECHNICAL INFORMATION FORM 

• 



• 
• 
I 
I 
I 
I 
I 
I 
.... 
I 
I 
I 

• • • • 
' ti 

APPENDIX B 

GROUND-WATER MONITORING AND ALTERNATE SYSTEM 
TECHNICAL INFORMATION FORM 

1. 0 Background Data: 

Company Name: __ Q......,.u,_aM&'.'f=--=--'-------; EPA 1.0.if: .Mil) oz~ 707 S9/ 

Company Address: __ 4'-'o=o'"-'/11-'-"'-c-'-ef-"",Nl'.J="-'<?'.l.._ __ 

>>or...;& Lyeei 1 /Vf-L 

Lf'617 % 

Inspector's Name: 

1.1 

1.2 

Type of facility (check appropriately): 

1.1.l 
1.1.2 
1.1.3 
1.1.4 

surface impoundment 
landfill 
land treatment facility 
disposal waste pile 

Has a ground-water monitoring system been 
established? · 

1.2.l ls a ground-water quality assessment 
program outlined or proposed? 

If Yes, 

.1.2.2 Was it reviewed prior to the site visit? 

1.3 Has a ground-water quality assessment program been 
implemented or proposed at the site? 

If yes, Appendix C, Ground-Water Quality Assessment 
Program Technical Information Form must be utilized also . 

2.0 Regional/Facility Map(s) 

2.1 ls a regional map of the area, with the facility 
delineated, included? 

If yes, 

2.1.1 What is the origin and scale of the map? , . ' 
CJ(.,rif e,b{"(J' 

) . / 

(./O./' j O VLJ 

2.1.2 ls the surficial geology adequately illustrated? 

(Y/N) y 

(Y/N) __L_ 

(Y/N) _r'._ 

(Y/N) Yes 

(Y/N)~ 

(Y/N) _!h-

8-1 
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2.1.3 Are there any significant topographic or 
surficial features evident? (Y /N) /_}., 

If yes, describe _____________________ _ 

2.1.4 Are there any streams, rivers, lakes, or wet 
lands near the facility? (Y/N) if:> 

If yes, indicate approximate distances from _ j 1- iJ 
the facility YBrlces l),o.-w-, i«.rrJ. k"'"~ 

,:20v0 er:-- e/=,,.-J-- SOO-G(Jj' , ' 

' 
2.1.5 Are there any discharging or recharging wells 

near the facility? · (Y/N) Ye.1 

..._ 5 I 

C (y,_o__,~± d sc,r ue /,<... \6 h- I (,_ -;k, c..., ve:, --f. 

2.2 Is a regional hydrogeologic map of the area included? 
(This information may be shown on 2.1) 

If yes: 

2.2.l Are major areas of recharge/dishcarge shown? 

(Y/N) //c.:;--

(Y/N)-=-

If yes, describe. ____________________ _ 

2.2.2 Is the regional ground-water flow direction 
indicated? (Y/N)~ 

2.2.3 Are the potentiometric contours logical? (Y /N) _::= 
If not, explain. _____________________ _ 

2.3 Is a facility plot plan included? 

2.3.l Are facility components (landfill areas, impound
ments, etc.) shown? 

2.3.2 Are any seeps, springs, streams, ponds, or 
wetlands indicated? 

{Y/N) 

(Y/N) 

(Y/N) 

{-€..: 

'.-...,.,, --~ c 
' -.. -

: ___,) ..p :" 
I , _ __. 

8-2 
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2.3.3 Are the locations of any monitoring wells, soil 
borings, or test pits shown? 

2.3.4 Is the facility a multi-component facility? 

If yes: 

2.3.4.1 Are individual components adequately 
monitored? 

2.3.4.2 Is a Waste Management Area delineated? 

2.4 Is a site water table (potentiometric) contour map 
inciuded? 

If yes, 

2.4.1 Do the potentiometric contours appear logical 
based on topography and presented 
data?. (Consult water level data) 

2.4.2 Are groundwater flowlines indicated? 

2.4.3 Are static water levels shown? 

2.2.4 May hydraulic gradients be estimated: 

2.4.5 Is at least one monitoring well located 
hydraulically upgradient of the waste 
management area(s)? 

2.4.6 Are at least three monitoring wells located 
hydraulically downgradient of the waste 
management area(s)? 

2.4.7 By their location, do the upgradient wells appear 
capable of providing representative ambient ground
water quality data? 

(Y/N) Y 
(Y/N)_M_r 

(Y /N) -1..J: :f 
(Y/N)~J 

(Y /Nl Yes 

(Y /N) '/e:: 

(Y/N) ){ ,r 
v., 

(Y/N)~ 
v 

(Y/N) /-e.5 

(Y /N) 'f:.. .5 

(Y/N) 'ie~ 

If no, explain. __ -,1-,m_=-,1-t --"-µ_-_0_.s...;.J._.,,_l_(_..c=:..:' ,;..:"'):..:"'.<2:J.:.:":..:~=:.....=_p,.:...-__,c-c:::.;;~c...'f,,{:::.:s 

d~ __,,,,v a -r"'; 4J .,,;,, 94A4:2:P c ... ,).-'---fL_. 

_,i,.,., '-!A a 'v'~ , u,., 
" 
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3.0 Soil Boring/Test Pit Details 

3.1 Were soil borings/test pits made under the supervision 
of a qualified professional? (Y /N) ..!Ji.! 

3.2 

If yes, 

3.1.l 

3.1.2 

Indicate the individual(s) and affiliation(s):.-1..~..:.!::;l;__,:_·_·· -_q:...__7 
__ _ 

e,~ e //; // I e, 6 cz c:0 :r 
\ ( 

h) ,_._,,,{/ /? ) 

cu~ Indicate the drilling/excavating contractor, if known._--'c=-_--,,__ __ 

If soil borings/test pits were made, indicate the method(s) 
of drilling/excavating: 

• 
• • • 
• 

Auger (hollow or solid stem) 
Mud rotary 
Air rotary 
Reverse rotary 
Cable tool 

• Jetting 
• Other, including excavation {explain) 

3.3 List the number of soil borings/test pits made at the site 

3.4 

3.3.l Pre-existing ) 

• ~Ci ;,, d-,_. olD-0 . ~ 71,J-3.3.2 For RCRA compliance o, 1 /, , . 1 1 ('., 
er-or we.tis f,; siQ r.t.q. 

Indicate borehole diameters and depths (if different ZJ,.,t,c-1,,,.,.., ,.~~ 
diameters and depths use TABLE B-1). 

3.4.2 Depth: ______________________ _ 

3.5 Were lithologic samples collected during drilling? (Y/N) 
u 
re5 

If yes, 

3.5.l How were samples obtained? (Check method(s)} 

e Split spoon 
• Shelby tube, or similar 
• Rock coring 
• Ditch sampling 
• Other (explain) 

8-4 
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INFOiUIATION T Alli.I! 11-1 

BORING NO. 

.::: [j -- ( 

S{J -J 

S/J - 3 
s [; - l-( 

s [J -s-

DEPTH 

, 
"' ,:- I 0. . ...! 

Jo' 
'? , 
'-"'O 

S fJ - 1'6 ci, d 

so- 1q 

SfJ-aO 

S(j -a I 

' oo 
- I 
dO 

f ao 
S{!-,J ;;_ 

Sf3-cJ J 

5{J-a,'j 

S 13-ciS: 

.513-ZIG 

3o'. 

30'. 

V'i) Lu• ll . loc,o '~~-5'-'-C'---c-'~,:r-~-~ 

fallJ /);i,J 

'-11 s-1 ?1 er 

(o 3'1 
I 

. I 

7 7.> 

1/ '/::>( 

I-:;, - 7 "5
1 

I 

/3 - 73 
t'-f - 30 

, 

I) ~ :;s-r 
f (.[; - 3o1 

f, 

Ir 

. ' 
,, 
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3.5.2 At what interval were samples collected? ~-~~-------
3.5.3 Were the deposits or rock units penetrated 

described? (boring logs, etc.) (Y/N) '/-€ 5 

3.6 If test pits were excavated at the site, describe 

4.0 

4.1 

4.2 

4.3 

procedures. /{/ o J'\_Q 

Well Completion Detail 

Were the wells installed under the supervision of a qualified 
professional? (Y/N) '-/£5 
Ifyes: ,__,,;/:; 11-/0 

4.1.1 Indicate the individual and affiliation, if known ED _r-

~c ;,,· 0../71 hc f-~,: 1 v/'Cf {z-7evvo( ;{~,Ur '7.4 
; y ; 

4.1.2 Indicate the well construction contractor, if known 

List the ·number of wells at the site 

4.2.1 Pre-existing 

4.2.2 For RCRA Compliance 

Well construction information (fill out INFORMATION 
TABLE B-2) 

4.3.1 If PVC well screen or casing is used, are joints 
(couplings): · ' 

• Glued on 
• Screwed on 

4.3.2 Are well screens sand/gravel packed? 

-------

(Y/N) 

I 
I;.;;;, .3J 'I S t;A {,/3 

J I } I 
~ 

7417fJ,'3,CJ) llt'9;tlt31 

!/( i !ID J !di/! i !Jt3 i /J.C) 13,11 !3;3; /JC! 

144) 14/3 ! !S4; !S8 ' IC,A !G/3 
) . J 
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IHFORIAAT!ON TABLE B•2 

WEI.I. NO. 

GROUND El.EVA TION /\ 
A 

TOTAi. DEPTH ,,,._ 
~ 

TYPE MATERIAL 

DIAMETER 
c:, 
~ ... LENGTH A 
,c ~ 

u ... ... STICK-UP "-
A ... 

3 
TOP ELEVATION 

BOTTOM ELEVATION 

DEPTH TOP/BOTTOM 

TYPE MATERIAL 

z ... DIAMETER ... 
a: 
u • LENGTH ... ... ... 

SLOT SIZE 3 

TOP ELEVATION 

BOTTOM ELEVATION 

" 
DEPTH TOP/BOTTOM 

u 
a: ,c 
C) ... DIAMETER ...... ... .. 
C) > LENGTH :i:: ,c a: z Cl ... ' 
... Q 
C) z TOP ELEVATION 

,c .. 
BOTTOM ELEVATION 

a;:: 4,o.oP::f- //'7.,-~ . 
V-1pn ,1 (98/;p J 

a,,,.-o{ l'=t'67 /.,.--y,J>C./..AJ ~c:r---f---
-~--··-·----~~--- ~--------------.. 

"'r To-,, '?Co po, t- 13 
? a; ,. 

/'flu I /11 (,.J;;; 11(,.J-3 '-I /fl-./ r 
/1"vs-

\.._u·~(_/V S 
i__ - V-' 

qrJ,0 9 /'if ,'-f 9/J.,'J_ c;o'i 90:S-

I 

/'},&, ,tCfJ) 13' 9 
I <;,S- f 

"! 01/vc ,.,,;:y,./ s w -- ----;, 

;;/' d" 
If // fl 

d ;;; ;;! 

{7' IC/ I 13 
, 

/6' 11' 

I 3 / 3/ I 

3 ,0' :),'-/ '--l c). 

%)/OI 9ci/.'1J q;~ ai ~Oi? .a I "fO"(, '-I/ 

qo'-/,0 C(O;) ,(., '10/, Cf i9t,J i9cg,S 

/ / / / / / 
s/c;u;. ,kao ..s, w , 

~ /I .;l ,,, ;i II :;;J If 
// 

,;) -

3' 3' J' 
I I 

3 3 

C,Vn,j, 
. 

no"'-"'"7 , 

o/D'I, 0 7'0~. (o 901, 9 89'!,;;) '8'98,!,-

9CJ/,O '39'1,G 3"%.9 ~S,-;). '89SS 

/ / / / / / 
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5.0 

5.1 

4.3.3 Are annular spaces sealed? 

4.3.4 

If yes, describe: 

• bentonite slurry 
• Cement grout 
• Other (explain) 

If "open hole" wells, are the cased portions sealed 
in place?(Y/Nl _. _ /[/0 

v 
(Y/N) le:.5 

If yes, describe how:_'-------------------

4.3.5 

4.3.6 

Are there cement surface seals? 

If yes, 

Are the wells capped? 

If yes, 

• Do they lock? 

4.3. 7 Are protective standpipes cemented in place?· 

4.3.8 Were wells developed? 

If yes, check appropriate method(sl: 

• Air lift pumping 
• Pumping and surging · 
• Jetting 
• Bailing 
• Other (explain) 

Aquifer Characterization 

Has the extent of the uppermost saturated zone 
(aquifer) in the facility area been defined? 

If yes, 

5.1.l Are soil boring/test pit logs included? 

5.1.2 Are geologic cross-sections included? 

(Y/N) ~ .5 

(Y/N)J_ 

(Y/N) _:j_ 
( 

.\ 
(Y /N) V cur.:o,,oi- \ 

--'- \ I- S--) 

(Y/Nl Vu 

(Y/N) 

(Y/N) _v_, 0_".S 

(Y/N) 

B-6 
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5.2 ls there evidence of confining (low permeability) 
layers beneath the site? 

5.3 

If yes, 

5.2.1 ls the areal extent and continuity indicated? 

5.2.2 ls there any potential for saturated conditions 
(perched water) to occur above the uppermost 
aquifer? (Y/N) __ /1/D 

If yes, give details: ___________________ _ 

5.2.3 

a) Should or is this perched zone being 
·monitored? (Y /N) ;,/ #, 

Explain------------------------

> J 

5.2 . .4 What is the saturated thickness, if indicated? i ~ - 3 o ..& ,,, <,' '7'h ; 
'?<) t- 0..QI _,,;.,. sa~.fc., 

Were static water levels measured? 

If yes, 

5.3.1 

5.3.2 

How were the water levels measured (check method(s)). 

• Electric water sounder 
• Wetted tape 
• Air line 
• Other (explain) 

Do fluctuations in static water levels occur? 

If yes, 

5.3.2.1 Are they accounted for (e.g. seasonal, 
tidal, etc.)? 

(Y /N) Y'2- .s 

(Y /N) S;t' '2_.; 

(Y/N) Y.Q~ 
If yes, describe: ______ _::cs'-. .o;__ . .=a£J:::::...:G::..""_"'_JJ;__, _____ _ 
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5.3.2.2 Do the water level fluctuations alter the 
general ground-water gradients and flow 
directions? 

If yes, 

5.3.2.3 Will the effectiveness of the wells to 
detect contaminants be reduced? 

(Y/N) /JO 

(Y/N) 

Explain ___________________ _ 

5.3.2.4 Based on water level data, do any head 
differentials occur that may indicate a vertical 
flow component in the saturated zone? (Y /N) '/--2 5 

If yes, explain - dou.,n~J h..Qo_,;; 6<=;/2'cJ'-'--'~:J J«e_,,,_fu 

/ 

Have aquifer hydraulic properties been determined? (Y/N) ---1:. s 

If yes, 

5.4.1 Indicate method(s): 

• Pumping tests 
• Falling/constant head tests 
e Laboratory tests (explain) 

5.4.2 If determined, what are the values for: 

• Transmissivity 
• Storage coefficient 
• Leakage 
• Permeability 
• Porosity 
• Specific capacity 

5.4.3 1n cases where several tests were undertaken, were 
discrepancies in the results evident? 

5.4.4 Were horizontal ground-water flow velocities 
determined? 

If yes, indicate rate of movement /9 C: r. cv,.JvJ 

/1,1=1dl / 0 !1 1.0./J'JrT ( 0, 1'1 A-<--!--~--

; ' ii 
-_/ ,.,._,_ {. !(~ -

(Y/N) //o 

(Y/N) 
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6.0 Well Performance 

6.1 Are the monitoring wells screened in the uppermost aquifer? 

6.1.1 Is the full saturated _thickness screened? 

6.1.2 For single completions, are the intake areas in the: 
(check appropriate levels) 

III Upper portion of the aquifer 
• Middle of the aquifer 
• Lower portion of the aquifer 

6.1.3 For well clusters, are the intake areas open 
to different portions of the aquifer? 

6.1.4 Do the intake levels of the monitoring wells appear 
to be justified due to possible contaminant 
density and groundwater flow velocity? 

7 .0 Ground-Water Quality Sampling 

7 .1 Is a sampling (groundwater quality) program and schedule 
included? 

7.2 Are sample collection field procedures clearly outlined? 

7 .2.1 How are samples obtained: (check method(s)) 

• Air lift pump 
• Submersible pump 
• Positive displacement pump 
• Centrifugal pump 
• Peristaltic or other suction-lift 

pump 
• Bailer 
• Other (describe) 

7 .2.2 Are all wells sampled with the same equipment and 
procedures? 

(Y/N) Yrs 
(Y/N) /Vu-

(Y/N) 7'.e..S 

(Y /N) C(2 __; 

(Y/N) 
u 7,e_s 

(Y/N) yi;, S 

7 .2.3 Are adequate provisions included to clean equipment after 
sampling to prevent cross-contamination between v 
wells? (Y /N) _(_ ,e _;; 
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7 .2.4 · Are organic constituents to be sampled? 

If yes, 

7 .2.4.l Are samples collected with equipment to 
minimize absorption and volatilization? 

If yes, 

J 
(Y /N) ---L..!£ 

(Y/N) ~5 

f i f I / 
Describe equi pm en t_::,h::...·"'-'-:,-._"'_,,_, _,_/:=:~'.:).c."'-':.:""::..."'_,;1 _ _..~-::..l O,::'.c."-':;_c' 7"-

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

9.0 

9.1 

~ c..,,((. 

Sample Preservation and Handling 

Have appropriate sample preservation and preparation 
procedures been followed (filtration and preservation 
where appropriate)? 

Are samples refrigerated? 

Are EPA.recommended sample holding period requirements 
adhered to? 

Are suitable container types used? 

Are provisions made to store and ship samples under 
cold conditions (ice packs, etc.}? 

Is a chain of custody control procedure clearly defined? 

Is a specific chain of custody form illustrated? 

If yes, 

8. 7.1 Will this form provide an accurate record of 
sample possession from the moment the sample 
is taken until the time it is analyzed? 

Sample Analysis and Record Keeping 

Is sample analysis performed by a qualified laboratory? 

(Y/N) 1 
(Y/N) y 

(Y/N) L 
(Y/N) y 

(Y/N) y 
(Y/N} 'r 
(Y/N)_£ 

. 
J 

(Y/N}_f_ 

(Y/N) 'f 
Indicate lab _____ c_-,o_r ___ l a_b_· -'--&'-·tp<-_c,1_)?,_&--'e'---i-h ___ _ 

9.2 Are analytical methods described in the records? 

9.2.1 Are analytical methods acceptable to EPA? 

9.3 Are the required drinking water suitability parametters 
tested for? 

9.4 Are the required groundwater quality parameters tested for? 

(Y/N) Y 

(Y/N) Y 

(Y/N) Y 
'.-/ (Y/N)_, _ 
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9.5 Are the required groundwater contamination indicator 
parameters tested for? · 

9.6 Are any analytical parameters determined in the field? 

9.7 

9.8 

Identify: 

e pH 
• "Temperature 
e Specific conductance 
• Other (describe) 

Is a plan included to record information about each sample 
collected during the groundwater monitoring program? 

9.7.1 Are field activity logs included? 

9.7.2 Are laboratory results included? 

9.7.3 Are field procedures recorded? 

9.7.4 Are field parameter determinations included? 

9.7.5 Are the names and affiliation of the field personnel 
included? 

Are statistical.analyses planned or shown for all water 
quality results where necessary? 

9.8.1 Is an analysis program set-up which adheres 
to EPA guidelines? 

9.8.2 Is Student's t-test utilized? 

(Y/N) _l_ 
(Y /N) 'i 

(Y/N) Vc:_S 
(Y/N) Ci'-0 r 

i '- _; 

(Y/N) \.../~ 

(Y/N) 
v 
j <?_.S 

(Y/N) (+'S 

(Y/N) I f t-

(Y/N) ~r 
~~ 

(Y/N)-1_ 

(Y/N) c./ 
f 

- V/"').1,,-, t A~,.,,;. 
r /fl Y CV..., 

If other evaluation procedure used, identify 1:.-;Tn -J· ·(-,; c,:r-.,...., rl'...1-", 

Ccc,Y re ~+11!11'1 

9.8.3 Are provisions made for submitting analysis reports 
Ye: to the Regional Administrator? (Y/N) .-- d-sr .t1_.....,___,J 

) 1 

10.0 Site Verification 
p= '.2h"J 

10.1 Plot Plan indicating the locations of various facility 
components, ground-water monitoring wells, and surface 
waters? (Y/N) 

,.,) 
!'2 s 

10.1.l Is the plot plan used for the inspection the same as in 
the monitoring program plan documentation? (Y /N) 

B-11 
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10.1.2 Are all of the components of the facility identified 

10.1.3 

during the inspection addressed in the monitoring program 
documentation? (Y/N) Y .(}__; 
If not, explain _____________________ _ 

Are there any streams, lakes or wetlands o.n or 
adjacent to the site? . (Y/N) Y-eJ 
If yes, indicate distances from waste management areas ____ _ 

s (/./_(Z/',,rp lu t.../ v:i + 'y €/1 & J}/lev,d' 
/ 

10.1.4 Are there any signs of water quality degradation 
evident in the surface water bodies? (Y/N) #cf--
If yes, explain ______________ ...,.... ______ _ 

10.l.5 Is there any indication of distressed or dead 
vegetation on or adjacent to the site? 

If yes, explain ___ _,.------------------

10.1.6 Are there any significant topographic or surficial 
features on or near the site (e.g., recharge 
or discharge areas)? (Y/N) )/s-

If yes, explain. _____________________ _ 

10.1. 7 Are the monitor well locations and numbers in 
agreement with the monitoring program 
documentation? 

If no, explain _____________________ _ 

10.1. 7 .1 Were locations and elevations of the monitor 
wells surveyed into some (/ 

(Y/N) /'2~ known datum? 

I 
&J :2- _) rs...: :l./" J ~ '7 _;•<:f 

_,,_~ ~./.~c{_ ,/JZ-":' 
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10.1. 7 .2 Were the wells sounded to determine total 
depth below the surface? (Y/N) 7<c,..f 

If not, explain ________________ _ 

10.1. 7 .3 Were discrepancies in total depth greater than 
O two feet apparent in any well? (Y /N) JV 

10.1.8 Was ground water encountered in all monitoring 
wells? 

---- -

(Y/N) 1e5 
lf not, indicate which well(s) were dry ------------

10.1.9 Were water level elevations measured during the site 
visit? (Y /N) fe. _s 

lf yes, indicate well number and water level elevation 
./ ------

lf not, explain 

<1 · s:tJ1+.r 
~~ 

~\cc.\..,·c 
~ 

C@'!oi2-IJ vNK 
WQ//# EoT ~~ 

!/. g;) 
t-a.· //,93 

/f1tu I 

/1,ft,J 11.4 - f'i,(iJ3 
l'f, '71 

/'1V fl /3 -/S,0"7~ fy-,'c)Cf- 37' 

/vflv' !~4 - q.~'f"~ Cf,9'i- ;;.;i' 

- I 
M""' /J !3 - I J. 9:; -"'-'"' /'f. Oo - 5 3 ·---

/11 V t'iA - 7,"D'i""·~"''l,qf --1~ 

~ 7;,,,_-
sr,,ncs -f1,l 

(1NR f(\oJ; rf(),/ 
(6'<'\:S1.:~cv,\~ I, 
I. ' ,, 
fvi. I;''-.! •. /; '-{11\ Cl.,'-"'. 

_j 

(i;0l o') 

-=::::::==-

( '' ") \_d- •I) c .;,.(,, ,, ) 
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APPENDIX- C 

GROUND-WATER QUALITY ASSESSMENT PROGRAM 
INFORMATION FORM 
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APPENDIX C 

GROUND-WATER QUALITY ASSESSMENT PROGRAM 
INFORMATION FORM 

Company Name: Quo..mVl' ; EPA l.D.#: /'110 D8.::! 7° 7 S9 / 
Company Address: l./00 /11cd= 

, <;p c..71-l L 'f e,,,,S ( ,;'AI 

'1'8'1) 8 

Inspector's Name: -[2-cz,.,,--.-.d-.-;;A-~--k-,- ; Date: :2@3/8' ~ 

1.0 Background 

1.1 List the constituents (contaminants) originating from the 
waste management area: (use separate sheet 
if necessary -f;-,7yh1 «-- ,all) ~,tQc. Ccrr/tcc ./u..,.,.,Lfl I roe, TDX 

/\. I! ,_M 
De,../ C(.5'"Y) c.a.-,...,.-:,7"'r.::; -l1r1 rsv_/1 fr_ :f- JI I ,{/rel, /oro~/ ...,~ 

fa k.-0 17:l- 4/}c,,-,-, 
7 

. 1.2 Have the concentrations of the hazardous waste or hazardous 
waste constituents shown significant increases in: 

upgradient monitoring wells 
downgradient monitoring wells 

1.2.1 List or indicate on a map, the wells which have 
shown significant increases: (use separate 
sheet if necessary) // /5. 1 I{) /;;) C , 13 D , /'-1/-1 

1.3 Were the significant increases in contaminant concentration 
determined through the use of the student's t-Test? (Y /N) ~ 

If no, ·"71--':J/', -
' ! c,s-. "'t- I fl_µ 1,;7 

Cot fic+t,::;-,..._ 

1.3.1 Explain procedure used _________________ _ 

1.4 Has the possibility of error (e.g., laboratory) been eliminated? (Y/N) c/~ 
1.4.1 Explain ------------------------

C-1 
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2.0 Contaminant Characteristics 

2.1 If available, list the chemical and physical properties 
of the contaminants which have been detected in the 
ground water: (density, solubility, etc.). Include on a 
separate sheet if list is extensive Ar_se,,c1~c , /, I d1cfa1~ro -,,-fl,~s.1/ 

3.0 Implementation of the Assessment Program 

3.1 Has the extent of the migration of hazardous waste or 
hazardous waste constituents been determined? 

If yes, 

3.1.1 Indicate how: (check appropriate method(s)) 

• additional ground-water monitoring 
wells 

• geophysical methods 
• computer simulation 
• other, explain, 

3.2 Were monitoring wells installed? 

If yes, 

3.2.1 Record monitoring well/peizometer · 
completion data on INFORMATION TABLE 
C-1. 

3.2.2 Were well clusters (nests) used or were wells 
with multiple intake areas constructed? Give 
details \J e f cfu:q4-0 d , 

3.2.3 Show the numbers and locations of the additional 
wells/peizometers on a site map., 

•/'.( 
I 

3.2.4 Are the locations of the wells/piezometers justified 
in view of the water table or potentiometric 
surface map? 
Give details 

(Y/N) 
J. ;" 

/ I a -

(Y/N) ~__:; 

/'-11- ;r 1,,-..i1(£} 

(Y/N) ±__s 
~~~~~~~~~~~~~~~~~~~~~~ 
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c-1 
INFOFIMATION TABI.E ~ 

WEI.I. HO. 

GROUND ELEVATION 

TOTAL DEPTH A 
~ 

TYPE MA TE RIAL 

DIAMETER 
0 

= .. LENGTH r-
< ,.. .., 
..J ... STICK-UP r-

"' r-

3 
TOP El.EV A TIOH 

BOTTOM EI.EV_ATION 

OEPTH TOP/BOTTOM 

TYPE MATERIAi. 

% 

"' DIAMETER 

"' a: .., .. LENGTH 
.... .... ... 

SI.OT SIZE 3 

TOP EI.EVATlOH 

BOTTOM El.EV A TION 

~1 DEPTH TOP/BOTTOM 

a: < 
O c. DIAMETER ... .... 
.... 1IJ 
0 > LENGTH ::c < = :z: Cl 
w' 
"' Q 0 :,: 

TOP ELEVATlON 

< 
"' BOT70M ELEVATION 

4ll 0€i:LJ IN.5T,1L~0 pov, /9~ 

INFc FROM :S-4111 198!o jhier /J , I'· 'l'-1 

/1,4 II If !/ c __ 11.J) /.:;) fr 

q;g, '7 C/ 18, S' 9/8, '7 9/8,(o 9/(o,3 

3'-f I 

, 
' 111 I -;)'f, 5' 5%5 '70.3 

p,;c Pvc 'r''" '.sh,« I fl/( PVC 

~ 1/ ;;/' ;;/' d /I ,;;; JI 

I 
, I 

I/. I ;;;;?~., 3/,3 S"I {o </$ 

I . :;-1 I ~.s' 'J. I ~.(o d ;;/,(o 

q;;v :a"l q,')/ .3'i q;;u. 31 q.;U,07191'6.'tS 

I I ci /3 

---;,"" -. ! ro,o1 

L-f/ ,5' 

PtJ( 

a ,1 I 
3o,'<l 

;;I. J. 

9/i!,'l'f 

g't9.~ gcp,o ~.3 353.3 '10'7.3 I Z'Y!,7 

% ~ ~ % % 3% J ~ 
~ 3) 6 I <-11·' 

f)l/C I PVC s-k·•lwo PIIC Pvc flJC sf<a;j 

;;/' d JI I ci II ,;;/' ;;; f/ d" 

S' 5' J' s' I S' s' 
<ii /0 #JO \#7 #/0 #/0 #/0 

?S"F/, d. g 90,u 1 80~.3 '353. 3190'7,3 l? '?'!,7 

89'i,;;. ~8S,O \ S59' .. 3 '8'i'8 .3 ctru.3 "{, '?'f, 7 

/ / / / / / 
I I • I 

I I 
I 

I I 
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c-/ 
INFORMATION TABLE .. 

WELL NO. 
·-

-
GROUND ELEVATION 

TOTAL DEPTH 
,_ ,_ 

TYPE MATERIAL 

DIAMETER 
c:, 
:z: .. LENGTH ,_ 
< -
u .. 

STICK-UP ,.., .. .. 
;: 

TOP ELEVATION 

BOTTOM ELEVATlOH 

DEPTH TOP/BOTTOM 

TYPE MATERIAL 

:z: .. DIAMETER .. 
c: 
u .. LENGTH ... ... 
"' SLOT SIZE ;: 

TOP ELEVATION 

BOTTOM ELEVATION 

"' 
DEPTH TOP/BOTTOM 

u 
0:: < 
0 .. DIAMETER 

"' .J - .J w 
0 > LENGTH :r; < c: 
:z: c::, 
IIJ .._ 
.. Q 
0 % 

TOP ELEVATION 

< 
"' BOTTOM ELEVATION 

/d.C 

7/(;, 3 

G~ / 

,PVC 

d" 

sq.1 I 
/ 

~.3 

7'1'3.C:k 

gscr,:i' 

5% 
(p/ ''3 

,Pvc 

d, II 

5 

#/0 

'i,SC/, S-

'35'-! S 

/ 

/3/r t:3 J3 

9/"l, 3' 9 /7, "! 

I"! 
I s-o' 

PVC P/JC 

,:;i" ;;) 
I/ 

/(,,' '3 'fl .'3 

/ / 

3 -;;i..7 

9';:KJ.8/ 9<)0,(o/ 

"'fO'i,0 ~'13,3 

% I % '-I 

/JVC Pl,JC 

a" I ~ ti 
-' 5' ~ 

#/0 1t/O 

9o'i,O I 3'73,3 

'if"!"!. 0 g(,i ,3 

/ / 
I 

I 

I I 

/3C {'i /f I'-/ /3 

9/8,0 911,<a 9'!/, '7 
I I 

;;)'11 iJ. I ;i 

PIJC PVC fVC 
,, ,,. ,;) ,,. 

d d 

&i cr.5
1 I 

'7, 9 . ~~. / 
I I I 

d, .'i ;;i. <o ~-'if 

9,;)0,3'7 91'1.J I '919.S'( 

"350,9 cro'i, 3 \ i'ii'l .'i 

%i <J % 1;:;i • % «'l· '3, 

f/lC pvc I PV( 

d 
If ;;; ti .;:i I/ 

5 
I s' I s' 

tF/0 1t' /0 '#JD 

8'50,9 '10'i1 3 8'8'7, 'i 

2'15', 9 S99,3 'iIB.;) .'-{ 

/ / / 
I I • I 

I I 

I I 
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INFOIUIATION TABLE C-1 

WELL NO. 
-

GROUND ELEVATION 

TOTAi. DEPTII 
~ 
~ 

. 

TYPE MATERIAi. 

DIAMETER 
c:J 
:!! 
co 1.ENGTII 

"' CJ ... 
STICK•UP ... 

IU 
lll 

TOP El.EV A TION 

BOTTOM ELEVATION 

DEPTII TOP/BOTTOM 

TYPE MATERIAL 

z 
DIAMETER IU 

IU .. 
CJ 
co LENGTH ... ... 
IU 

SLOT SIZE lll 

TOP ELEVATION 

BOTTOM ELEVATION 

,r: DEPTH TOP/BOTTOM 
CJ 

.. ,c 
Q ... DIAIIIETEII 
IU ..I 
... Ill 
o> 

LENGTH :c ,c .. 
zo 
Ill ' ... Q TOP ELEVATION oz 

,c .. 
BOTTOM ELEVATION 

/S/r 

9/0/f 
I 

q,3 

/JVC 

;;i " 

A. '7, ( ~ 

" -;). ct ~ 

'113.u,~ 

'106,/,, 

% q, 

t°VC 

cl//. 

SI 

#/0 

qD<,,,Co 

qu,<o 

/ 

/S/3 /GA /<.o/3 

'7/0. "i5 913,0 q;a,'o 
, I I 

3,;;l I ).I ;ii.t 

11/C Pvc PVC 

~ fl ;) /I d ti 

;;iCJ. 9{ q,, J(.,.~ 

~-'t ;;;i Jo ;;;i.S' 

"!J3,5q 9tSloct "!l5,3S 

ili3. i 1oS,"f 'l8'1,0 -
. 

8% ::,;.. ~ 1:l % i / / 
PVC /l(C PVC 

.:;)" ;;i 1/ c) {{ 

s' s' si 
. 

#/0 #/0 #/0 

'z>'il 3 .'i3' <jo5,"1 <;s<C{f. 0 

g''J8' • z 900,1 F!,'6'/,0 

/ / / / / 
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3.2.5 Are the depths of the monitoring wells/ 
piezometers justified due to the relative 
characteristics (e.g., densities) of the contaminants? 
Give details - Ii CvA /7'JA I I, aU: !~ !: 

3.2.6 List any other methods (e.g., soil sample analysis) 
used to document the extent of the contamination, 

u 
(Y /N) /e J 

(use separate sheet if necessary) M-:z:01 

Has the rate of contaminant migration been determined? 

If yes, what is it and how was it determined? 

3.3.1 Does the rate of migration differ for various 
contaminants? 
Give details 

(Y/N) Ye; 

~~~~~~~~~~~~~~~~~~~~~~-

3.3.2 If known, what is the cause (reason) of (for) this 
differential in migration rates? 

~~~~~~~~~~~~~~~ 
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TO: 

FROM: 

SUBJECT: 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

March 17, 1988 

Lynne King, Northville District Office, WMD 

Liz Browne, H\./ Permits, WMD 'tfx't,?<;. 
Quanex Corp., Michigan Seamless Tube Division 
South Lyons, MID 082 767 591 

On February 10, 1988 I conducted a sampling inspection at this facility 
as part of a Comprehensive Monitoring Evaluation (CME). Although no 
violations of 40 CFR 265.92 [as referenced in Act 64 R299.11003(m)J were 
found at this time, concerns were noted and are mentioned within the 
following inspection summary. 

EDI Engineering and Science of Grand Rapids conducts all field and 
laboratory work for the facility. The Ground Water Quality Assessment 
Program, dated April, 1986, authored by EDI, contained the Sampling and 
Analysis Plan (SAP) that was used for this review. 

Static water level readings are taken with a steel tape to the nearest 
0.01 foot. The readings are taken to the top of the casing, and not to 
the top of the locking cap. Although this is stated in the plan, it 
should be emphasized to field staff should personnel change. Measure
ments compared reasonably well with those obtained with the DNR meter. 

Purging is accomplished using either stainless steel or teflon bottom 
filling bailers and polypropelene rope. A new bailer, steam cleaned 
prior to the site visit, with new rope attached at the time of purging is 
used. Three casing volumes are purged prior to sampling. The purge 
water is directed· into a graduated bucket to enable a volume measurement, 
and to faci1 i tate the di sposa 1 of the water away from the we 11 . The 
methods used to determine purge volume needed, method of measuring purge 
volume removed, and the disposal of the purge water should all be ad
dressed in the plan. 

Samples are obtained using the same equipment as, and immediately after, 
purging, v1here recovery allows. The plan states that the wells should be 
sampled within 24 hours of purging. Sampling immediately after purging 
is the preferable method. If this is not possible, recovery rates should 
be determined for each well, and sampling done as soon as sufficient 
volume exists. 

Field measured parameters include pH and specific conductance. The 
meters are calibrated at the beginning of the day. The plan only men
tions pH as a field parameter, and does not address the meter calibra
tion. The plan should be updated to reflect field conditions. Other 



field work includes the filtering of the metals sample immediately upon 
collection, prior to preservation. These are all excellent field methods 
to attempt to maintain the integrity of unstable parameters. 

Field QA/QC procedures include the use of clean bailers and new line as 
already mentioned. Additionally, trip and equipment blanks and sample 
replicates are used to evaluate the sampling program. These are all good 
measures to help to assure that representative samples are taken. One 
item of concern noted during the sampling was the handling of the bailer 
during volatile organic sampling. The bailer should be lowered carefully 
for all sample collection, to reduce aeration, but especially for the 
volatile organics. A note to emphasize this may be appropriate in the 
plan. Other items of potential concern were not noted during this 
inspection. The sampling crew appeared to be familiar with the plan, 
worked carefully, and kept adequate field notes. 

Chain of custody appears to be well documented. Field notes, bottle 
labels, a chain of custody form and an Analytical Services Project Sheet 
are used to track all samples. Copies of all forms have been included in 
the plan. Good control.can be maintained since sample requests, bottle 
orders, sampling and analysis are all handled by EDI. 

A list of sample parameters with sample container, preservation, holding 
time, minimum sample size and method references is included in the plan. 
A table indicating the detection limit attainable by EDI's laboratory is 
needed to complete this set of information. Also, the method references 
for some parameters appear to be in error. The Standard Methods refer
ence should be 421, not 412 for dissolved oxygen. Nitrate-nitrite should 
be method 353 for reference 3, not 201. Reference 3 method 415 should be 
cited for organic carbon, not 236. All references should be rechecked. 
The latest editions of the references (SW-846 3rd edition and Standard 
Methods 16th edition) should be used. Specific methods should be cited, 
rather than items 200-289 for metals analysis. 

A quality assurance/quality control program for EDI's laboratory is 
needed. Items such as the use of spikes, duplicate samples and standards 
should be included. The plan does indicate that lab notebooks are kept, 
and discusses some of the items to be included. This additional informa
tion is needed to assure that the careful practices that were evidenced 
in the field are maintained through the sample preparation and analysis 
steps. 

In summary, both the written plan and the field work were acceptable in 
most areas. The plan needs to be updated to include details on purging 
and lab QA/QC. It should also be changed to better reflect the field 
measurement information, measuring both pH and specific conductance at 
the time of sampling, as well as the method and schedule of meter cali
bration. More information on the methods used to filter the samples, and 
to decontaminate this equipment should be included. Clarification on the 
time elapsed between purging and sampling should be made, and a note on 
the care needed for volatile organic sampling should be added. Finally, 
Table 13 should include detection limits, and the method references need 
to be checked and updated to reflect newer editions of the references, 
where applicable. 



This concludes the sampling and analysis portion of the CME inspection. 
A final summary document (including a hydrogeo evaluation, statistical 
review, ground water contours, etc.) will be forthcoming. 

Please call if you have any questions regarding this review. 

"CC Mr. D. Slayton 
Mr. J. Bohunsky 
Mr. D. Drake 
C&E File I 
CME Reports ./ 
Ms. M. Sabadaszka, U.S. EPA-Region V 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Monitor Well/Groundwater Sampling Form 

Facility: QV\~:-t._ Location: 'S. L':1 QI\', 
I 

Type of Fae ili ty: _ __,_m:..L!...;:;.;,.."'--"'o'-~--"'SC'-""""'~-"-4===---'s"-/.'-'e:..:•:.cl_.:..4...:...;;;.6.:..,,,.:.;'4~------
/ 'Z1" 

~ '1 " _J.... 
Contact: ·,. yG1, LU\"), lv, \ Phone: ..,_( _ _,_) _________ _ 

WELL INFORMATION 

I"\ \"1 ~ / 

Name/Number: Cap Locked: Yes v No 
Depth: q Casing Material: et-.:.A, sf~ 
Diameter: .. Screen Slot Size: '-""''i...n~i..-c...,~ 

Casing Height Above Ground: Screen Length: 3 Pr. 
r ·-Top of Casing Elevation: q,;); O/ Screen Material: s~=b.40 S"~ 

Protective Barriers: Yes No v/ Screen Packed: Yes No 

SAMPLING INFORMATION 

\ .-· I , -) 

Initial S_tat~ Water Level: \ \, :/ - I \ \, 1 :) 
Method: C 1).1- )-fi'c \ T2'·\?<,- II. S) I el.id, 1L '''-"°f 1/. q':;, 
Measured By: _,.,,e_· ""D""· .._1;...._------,----,--'/;...._....;,a'-'N.=r:...=···;...._ ___________ _ 
Purge Method:,r~+ \c,., \,,,, \<( Vol Purged: ',,S ."- \ Recovery Rate: 
Stabilized pH: __ _,0'-''-5=-· ------ Stab'ilized Conductance: ·1 '3' §.. 
Temperature: Appearance: -·~l~~-0~,'---------

I Staff Present: Date: L / IC '' 

LNotes: (! / 

t.l \:... 

9 _)\) ·- ;\ 
\ _;; :< 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Monitor Well/Groundwater Sampling Form 

Facility: Qv-C>'f\t;,i..._ Location: S'. Ly Of\ 
' 

Type of Facility: 

Contact: U:o1'"\, CVT\".-h)( + Phone: ..,( __ )'-----------

WELL INFORMATION 

Name/Number: //4 
Depth: 
Diameter: :;i 1, --,---"":,..--~--,-----
Casing Height Above Ground: 
Top of Casing Elevation: 9di.d Cf 
Protective Barriers: Yes _k'.'.. No 

Cap Locked: Yes 
Casing Material: 
Screen Slot Size: O Of..-, 

Screen Length: -~S-""--';C.~r~----
Screen Material: ___,,0--"'VC~·~---
Screen Packed: Yes __ No I/"' 

SAMPLING INFORMATION 

Initial Static Water Level: _ __.1_4_;_,' ,.:.G_)_.,,_l ____ i _Lt.:...;... l....c....\ _______ _ 
Method: St'ctl. cl-0\\tL6_ -\-of~ i'-1.~ '> I t.\(d-,.-._'- ,Y\l_t,:( i'-f, '; I 
Measured By: __::(_\)~·~.L=-~-----,----'-/...,....__,_~1~U~N-'-'-L=---------
Purge Method: SS bt.• ·{ Vol Purged: J ,-·?,I, Recovery Rate: ",,,.''--::.,kec\ __ 
Stabilized pH: _ _.l.:.'.1e8,_________ Stati.lized Conductance: ii z._O 
Temperature: Appearance: , Nq ('A\ !::J -> c IO-< ;i;_, 

I I j 

Staff Present: ()"rJcJf'.t /) h,_4 b(\ Date: 2-,- /C-iSf 

Notes: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Monitor Well/Groundwater Sampling Form 

Facility: LlUbv::,i.O'-.. Location: 5 L'i QD(, 

Type of Fae ili ty: __ _,_/nc;ch:..,,<-f _o,:.c;&'_.=.>:..:· f'a.e.=M.:.,..::~=:.......s"-'-'kf=·:;:___:_~.:e..:bc;c;.:.;"'"J-l------
,f) 

Contact: \)-0 0. CofV'\-fur-t Phone:~(-~) ________ _ 

WELL INFORMATION 

Name/Number: _ __t,/,.L'/1'8:e...... _____ _ 
Depth: '> 
Diameter: -c--"-,-"--,,..--~----
Cas ing Height Above Ground: 
Top of Casing Elevation: q;iJ. 3'-/ 
Protective Barriers: Yes k,/" No 

Cap Locked: Yes 1.,/ No 
Casing Material:-- /',./ (_ 
Screen Slot Size: o, 01 ,/ 

Screen Length: ~s-"-~/i~Y~------
Screen Material: ,?JI/C. -~'---~---
Screen Packed: Yes ___ No ..i:::::: 

SAMPLING INFORMATION 

Initial Static Water Level: \ S, 0] I / 5, z_:: 
Method: str~I c\,,o\h~ TPf!t i:>.t.,27 I £\iLJ::{,L ,·,·.:.-h::( J!)· ~q 
Measured By: ~DJ: I r\ 
Purge Method: -';: \0 , 1 , \,c / Vol Purged: \ \ c, c;\ Recovery Rate: '"cf'c'"-="c..,.,--
Stabilized pH: Staiiiuzed Conductance: I (e~J 
Temperature: Appearance: 'Cr::) ,JA q -'> 

' 
Staff Present: Gm)LJ(\t /S\o,rk1\ Date: 2.- /c-f::); 

Notes: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Monitor Well/Groundwater Sampling Form 

Facility: Q \A m::i. ,s, 

Type of Facility: 

Contact: \A)(\ Cc 1':'.\ ~(+ 

Location: s. L'={ o,S 
~ /.}Rc,,?"7 &,oo .s/:.,,._; 7f.. I, 17' 

Phone:~<~~)~~~~~~~~~ 

WELL INFORMATION 

Name/Number: M 'v\l i.) A 
Depth: :> ) ' 
Diameter: 2.. ·' --,--""-,~~--=--~~~~~~ 
Casing Height Above Ground: 
Top of Casing Elevation: '1JO. fs/ 
Protective Barriers: Yes..,/.___ No~ 

CcSt YVj 

/ Cap Locked: Yes v No 
Casing Material: r'vc 

-'--,-'-"',-~---
Screen Slot Size: O o/ ~ 
Screen Length: -~°'----",c;~~~·,,----
Screen Material: ,PVC -'-''--"-----
Screen Packed: Yes No 1.,/"' 

SAMPLING INFORMATION 

q9'1 I 
Initial Static Water Level: 1

' -'I 
Method: ·.~'"'-\ Che\ le.:. 6 :\:c-,:\ 'J;'S•f I LV, tnc "\: \.:( 7, 9'-/ 
Measured By: --"'~~f~J~~c....,.---------'-'-~"-'~'"'-"'"~-~,f;_,__ __________ _ 
Purge Method: u, h "\L( Vol Purged: _ 'io, .,\ Recovery Rate: 
Stabilized pH: Stabilized Conductance: 
Temperature: Appearance: ·c,, . t 0

• -"-''-'--'-+-~~~~~~ 

Date: 2.-/0Y/ 

Notes: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Monitor Well/Groundwater Sampling Form 

Phone: ( ) -'---''-------~---

WELL INFORMATION 

Name/Number: 
Depth: 
Diameter: 2. N ~....:C.-----------C as in g Height Above Ground: 
Top of Casing Elevation: 9'd0,0/ 
Protective Barriers: Yes :::::;z_ No ..J£:: 

Cap Locked: Yes / No 
Casing Material: -'-y_\_1 _(.'-. . ___ _ 

Screen Slot Size: o 0 1 11 

Screen Length: ~~"-~,c,t,-'-"c'----
Screen Material: /JIIC _.:.-'-;:._ ___ _ 
Screen Packed: Yes __ _ No _..JL' 

SAMPLING INFORMATION 

Initial Static Water Level: 
Method: s,·;, \ I c kie-,1::.: '> -1-,,&1· 
Measured By: .:_r:::,"J ' 
Purge Method: J-d \,.,,, tY, V Vol 
Stabilized pH: 
Temperature: 

I 14.cc, 
I ~ le c ~, ,, ~ •c \·cf /'i, 0 0 
IM r-J' 

Purged: « O <Y, ~ Recovery Rate: c·, ·c 
Stab'ilized Conductance: 
Appearance: <,1tt Lr\ \JL -tli;':\ L,\/,,'t{{-.. k:\{~ 

Staff Present: ~"'·-'--=-L-' _';..,l..._.;_/....:S=--\.:.2'_,,1,__'l'Dco.'c:.''->------
' 

Date: 

Notes: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Monitor Well/Groundwater Sampling Form 

F aci 1 ity : ()v, "i:Yr\£ ,t.__ 

Type of Facility: 

Contact: Def"\ ('c,,,_fo{-i"' 

Name/Number: 

Location: S L'-jQr\:-.i 
I 

WELL INFORMATION 

Cap Locked: Yes ,_,,/" No 
Depth: /5 
Diameter: "'"'l /I' ---"-----------

Casing Material : ~f''-"-11_• '-------,-
Screen Slot Size: o,o/" 

Casing Height Above Ground: Screen Length: 5· P:I 
Screen Material: Top of Casing Elevation: 9/'i,o// 

Protective Barriers: Yes ;;;;, No Screen Packed: Yes 

SAMPLING INFORMATION 

Initial Static Water Level: /, 8'+ I 7,'71 
Method: '(f-7-i: l'):L I ,, 1~, fr,_ ;""""" ,~ 

Measured By: \.::,:J," \ (\'° \ \u2l. -\- ¢fl I 
Purge Method: :;s, 0;,r.:."- Vol Purged: "35c;2"\ Recovery Rate: ,,ccci 
Stabilized pH: Stabi1.ized Conductance(· . · /Ip({() 
Temperature: Appearance: ,Ji,,,, j / _ 'Y 
Staff Present: e?1:r:c0r\1 Is \by\ :l:cf\ Djte: :...-le 8{ . I 

Notes: 



DNR sampling staff: t::?1rnt,J1·V /S\e:..,i·tD1·\ 
r·"'-~ i o.._ 

Facility sampling staff: kU .L - Goi unu i;J l·'f\'., 

(if purging and/or samoling methods differ, report facility method/DNR method) -

Mani tor Well#.'. M \,\) i- Mw~':>A MW135 M ~~ \L\-t\ Iv\ \tJ \ \ P\ \"'\ VJ 1 \D 
SWL (and method used) I \.SZ. /1143 9,0{ /q,qL\, I '> .CJ 5 / / 't.lJ'J 1,8lf / 1. ~ \ 14, 0:, //l}l\ 1s a1 /10.i:1 

Sounding i;:+- 11 ~?J- 5Y /S 1..1,5 :il 

Volume Purged a" l 3.,S G, ';, 2.0 'l < '5 1 I \ 
J 

hL ho, It< \.:,;,,, \t.{ "itl&A. b,,l« c,.__ bc,\t{ s , i:, " ' \i.( h+- \?o,\U Purging Method s, 
Sampling Method 

.. .. ., " " " -~, bet \i:( ( s \:, ""\t.( \-e t \-:n,, \£.,( 

Lt1simeter# 

Volume Purged 

Samoling Method 

Surface Water# -

Description 

Sampling Method 

Detection Sustem# 

Sampling Method 

Private Well# -

Location Samoled 

Length of Time Purged , , 

Facilitv Samoling Notes: 

Potential External Sources of Contamination: oM +IYJr.. \ \4V\1' tyu&t \nJf..c l\QW, r'.)f)-le,~ 
J 

Precautions Taken: -~~O~l'\L..-"'-~~~~~+~£6"'--~~~~~~~~~~~~~~~~~~~~~~~~ 
Field Measurements Taken: f \-\ •1-S.f<c .c.01,r\ - Cc-\1%,:::,-t"<" d -hrs t" 
Handling/Preservation: &~ ?fP'Of?Yl<!>tt- .fide\ -h )..\,lA" 1 .\:b0::, p{tw'liv 

Sampling Bottles Used:[)'f,,~• C>L..~z:r~p~n~D~P~(_,;yr~e~~~~~~~~~~~~~~~~~~~~~~ 
Replicates and/or Blanks Taken: -../ Cf vfJ.>6 (e<P (·, col:es d, A h e.,IJ b t,,..,K, 
Decontamination Procedures: ('uvJ \.:, 6 ,\,N /1,;JP \\ - {\,,_c;,"'1y1c~ 1.:;,p: 

Additional Notes: ('l),n I\•~ t"\l,+o\5 cl- -.fo b*rla e I'\ \::j Cpl'\ v,;e, \"- f.,.,>J.) - G W ll.ss~s;""'-t

S Nl\.S. I J li!> wt.< bt.·,W r>Of11, c&(e fu Yb fvv: vol>d, \,4 



. 

MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnical Subunit 

Sampling Data·Sheet 

FACILITY: a\;\~ 

CONTACT,, boo Com-0r+ 
WCATION: S0-t-Yl, L'=i O(\S 

Sample# I"\ v'1 i. M\-1131\ MW \3B M. W 14~ !"\WI\!\ MvJ llB 
Date 1--10-8"8' 7-.· ID·?)~ l-to·sg, L-lD-8& 7.-, ID ·8~ l-lO·S~ 

Time I I 4-5 I Z. 30 il-35 12 "55 \j1.".) l~Y5 
pH (field) (/! ' :5 {p.(o b,?f fo. fo {;,8 (p. '£ 
Conductivitu (field) i 880 1.Z.DO I if® /(c;/i;O 112-0 I (o So 
®) l / ,/ ,/ / I ./ 
(!§) 2 I / . v v I / j 

OEN 3,4,6,7,9 

OA 8 

OG oil & grease 

(§) basic 6/Fe / / I ./ I j 
Ca/Mcr/Na/K / / / / . ,) ,j 

M •• s)/ !M;I Silt[ 6. / / / / v J 
• 

8 Cl/SOA/Alk ,/ v / ,/ ,/ J 
( ./ ,/ J HC0 3/C03 ,/ .I 

Fluoride/cr+61 

GA COD/TOC 

N03N02/NH3 

Kjel N/TotP 

Phenols 

GB Total/Free Cn 

. ,.l..,v h.mwf\ 

Samol e A ooearance c\e.o( '1' s, \t r.\f,;,,{ vn"-' q l l---i G \.n"- l , v•··· r.1'1wl.. •. 
. . 

Additional Notes:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~t? 
].~IO ,'3' 
\:) L.j.{) 

J 

I 

v 
(; 
J 
j 



EL 070 
4/87 
MATRIX = WATER 

MICHIGAN DEPT OF NATURAL RESOURCES 
ENVIRONMENTAL lABORATORY 

ANALYSIS REQUEST SHEET 

?~e :i_of2-

No-l- ~.:,<.oe c+(l A · 
11111 sAFEn ;J~RNrne n'n' 

YES I NO .. '..IFO ON BACK 
tlll#tlillllllllli~~lll!lllllllllllllllllllllli!l!lllll!llllllllllilillllilllllllllllllllllillllllllillllllll!llilllllllllllll 

~:~ERi [[!-~-~-:-~±_[ ~~~~ -------- PRIORITY --~= :~c~~~E~y __ .j__<(. ~~~~ -~_1 _(! __ !__f: --~[."..~!.=--~ 
If Hlilll!IUUU #!tt U iii! U Ill muu 11Iii1111111111111111 H 111111 UI 11 !HI 1111111 ! II I I I I I I I! It 111111111111 II Ii II H 1111111111 
SUBMITTER I I I • DISTRICT 1'.> CONTACT PERSONL Dm PHONE ' 
DIVISION ~t\~ OR OFFICE ~-lcl_r~_t:":_'_~---- FOR QUESTIONS ___ l'?_ _______ <::?_0!:c______ 1'5 '11 - ~::)_;i_:~_Z,J_-X)_ 

Ls
0
A:APTLEIODN Q\l~ , I~«?-:~ ,~ ~':51 , t I I , , , , , ! , 

n ,_1_1_,_1_1_1_1_1_1_1_1_1_1_1 _1_1_1_1 _,_1 _1 _1_1 _1 _1 _1 _1 _; _, _, 

COLLECTED I TRANS 

BY i)ypw'\.£. __ 5\9'-j.iO'\ TO ----------------
===========================================================================================~================================== 

~~~~ER 9 OOZ.k, ~iiN~T~~~~i~~ OF L1 -z_ &ro W().(__ ------ AT ADDRESS \.J \'\\) " _ \.\ _ W __ r e,f f\''\ \ ts ------
----------------------------------------------------------------- Iii different '::) ,r'\\.l- ~ ~ lAJQ,( 
SAMPLE d . (\ than above ---0 -~-\.Q _________ Q ________ , __ ,_, ______ _ 

REMARKspJeos.e. V0,i u':6'.~ IA ___ cYfo __ O\ - -to _S _ _i''\__ off ice) - L.-on s l rA _____ ----------- ------------
=-=-=========================================================================================;;;J===============~~·~=========== 

. lSAMPLEl SAMPLE COLLECTED 
iNUMBERl FIELD JD OR DESCRIPTION : 'IY/HH/OD I HH:HH I !SAMPLE INFD~1!L\DN . , I 
l --01-. I I"\ w -~ • ---------------------------------------1 ---- Q-- j --- 1------ 5 I --fr.J----------~ C._ t:.o;.~~L-------- I 

· ---~---! I I I l l I l : I : 1 : : I l ; : t : : : : I l : l~Q ___ b __ Q_.;_lJ_± ____ 0.!..?.. _ _. __________ ~'-~-~.:-:·,-----------
: 02 1i'\lif\1i\.""""---------------,1'3'8'0 t I 3 I 0.'b 7 !) 

I r 1 1 , 1 1 1 , 1 1 1 1 1 , 1 1 1 1 , 1 1 r 1 1 1 1 L Q I 25 l ll.-t -------1 \ I I I 1 · I I I t I 1 l I I ! I I I I l l I I I i 1------------------------------------------------------------------
: 03 I f.,\hl -I\ 15 - - - - - - - - - - - - - - - - - - -I : l 3 351 0 . '2? I ~1() 
-------: I : I I : ! l : : l ! : I : l l : : t 1 : : I : : :~-~-Qb!_Q----------------------------------~--:·--·----------
: 04 :f\i;r131\·-------------------1 1/23 0.0 z..uir, 
-------l I : l I : I : I I I : : t : 1 : l' t : : l : : : : :~iQ.7-:LQ _________ Q ___________________________ ~J-~----------
I o5 1fv\w·135 ____________________ 1 go2...1 :1235: (o.'i{ - f&t.f-5 1 
=======: l : [ : : : l : : : : t : : : : : : : : : : : : : l~=========Q=====================================·;!::;:;::::;;::::::::: 
GENERAL CHEMISTRY 

DO Diss Oxyg~n .. '. I 2 3 4 5 I 
------------------ . -----------: -K-: 
SN o-Phos N02- .. , 

Residue SS , • ; , 
Residue TDS ... 
................ 
BOD Tot 5 day 
BOD Carb 5 day 

12345:GN!I 
1 2 3 4 5 ' 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

-------------------------------1-L-l 
BA COD ........... 1 2 3 4 5 : 

TDC ........... 1 2 3 4 5 I 
N03,N02, NH3 1 2 3 4 5 I 6A2 I 
KJEL N, Tot p • 123451 
................ l 2 3 4 5 I 

------------------------------. : -M-: 
66 Phenolics ,,,,,,1.2.3.4.5 I 
---------------------------. ---:-N-1 
68 Total CN ....... 1.2.3.4.5 I 

Free CN .••••••. 1.2.3.4.5 l 
-------------------------------t-P-: 
BC Fecal Coli •.••• 1.2.J.4.5 I 

Total Coli ... :.1.2.J,4.5: 
-------------------------------: -Q-: 

CA Chlaroihy!l .... 1.2.J.4.5: 

ORGANICS 
===========================:===:=R=l 

dfil)11 Ha!ocarbons~2 J 4 5 
@ 12 Aromattc HC • ;, 

O I IO IO, 0 Io I,< I I l : .s : 
-------------------------------1-s-: 
ON IJ Chloro'HC + 

Pest I PCB •. 1 2 3 4 5 I 
............... 123451 

-------------------------------:-r-: 
OB GC/HS Base Neut 1 2 J 4 5 I 

"'"""""" ! 234 5 I 
-------------------------------:-u-: 
DA 18 Phenols .... 1 2 3 4 5 I 

............... 123451 
-------------------------------:-v-: 
06 Di l I Grease .. ! 1 3 4 5 I 
-------=---------===-=-====-======== 

• • •+SPECIAL REQUESTS, •, t 

----=-==-==========================: 
1 2 ,3 4 5 
I 2 , 4 : 
1 2 3 4 5 
1 2 , 4 5 
1 2 -~ 4 5 
l 2 .3 4 5 
I 2 3 4 5 

JNORBANIC 
========================:::::::.::.:·::==::==== t =X= I 
MA Total Metals .......... \ Z 3 ,1 5 I 

@Diss-Field Filtered .. Cf]JJ:))1 
MD Diss-Lab Filtered ..... I c 3 4 5 I 

Hg - Hc~cury .......... l 1~_3 4 5· : 
~- Arsenic ••••••••• ~.~ 
Se - Se!eniu, ,,,,,,,,, 1: 3 4 5 I 
Sb - Anti•ony ......... 1 2 .', 4 5 
..•....•••.•.•••.•..••• 1 2 J ·~ 5 
LOW LEVEL Ag .... , ..... I 2 l 4 5 

' Cd .. .. . .. .. .. 1 :! 3 4 5 

' '. 

u Cr Cu Ni Pb .. , i 3 4 5 :MF1r 

""""""""'""'" I 1 3 • 5 
---------------------------------------1-Y-l 

@ ,H, Conductance ....... 1,.Z.]_4 5 IMNll 
Cl, 504, Total A;k ... ([C.DJ)MN2: 
HC03- COJ• ..... , ...... ([_::....LU) KNJI 
CR+6 .................. 1 2 .3 4 5 
Fl•JOrtde """"""" 1 2 3 4 5 

1 2 3 4 5 



t\ r,-\- .C,;< 9 Q c.:\-Q ..\ 
4/87 ENVIRONMENTAL LABORATORY 11111 SAFCT1jiRN!NG Otf· 
MATRIX = WATER ANALYSIS REQUEST SHEET YES /(NO)- iNFO ON BACK 

EL 070 MICHIGAN DEPT OF NAiURAL RESOURCES 

lltlilltltllllllllllllt!llllllllllllllllllllllll!lllllllllllllllllltllllllllllllllllllllilllllllllllllllllll1flililllllllil~ 

ii:~ERI __ ffc_~-=-~-1:/ ~~~~ -------- PRIORITY --~-- :~c~:~E~y-1-~-- ~~~~ --~_1 _!_{_1 [{ __ J _ _:,_tf.:-__ ~~y . 
10001 UU IIU. llt HI I UUIUl#IIIU O 111111111 i II I I ii ti! I 11 ll Ii I IH Ii 111111111111 ti 11111 I ltll I I ii II II I I II I I II It 111111111111 
SUBMITTER DISTRICT I \ ~ L CONTACT PERSON \)'(D PHONE 
DIVISION W.~S) OR OFFICE j:l~ ___ _g_(~_~.}~ FOR QUESTIONS .b-11; _______ ~_,::,(.___ 1'5i11 - j_J_;;_:__;1_:?.D. 
=========== '=:====================================:::===========::::::;:::::::::::.:::===========::;:;;:~=-·~-= ;::::;:;::::::::::================ 

~~~~~~~NRlf~:i: :~?f11':~?f'(:::::::::: co~;E~o e,:,l\l/S\ -lo rR~~s · 
========== -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -= -========-==~-----------~---!'.\ ==== _____ _, _________ _ 

~;;!:~=~~~=~=~=:~:;::;;~~~~=~~.~~::;~=:::=;;;;;;:; __ ~; IA~:~;:;ent. -~-~'{·W~~~\~;~· \-t _____ _ 
'SAMPLE \ ~ ,h than above _,,.,!,_\..Jnl:l. _________ \.c--~-··-0 --~-------

REHARKS=?- eN = e.:t:i = e,( =-= l \~_ (iQTo 01\ :t0 ~t\.--== off ice) _____ • .t-=~Sl~========--=--== = ,,,===---==== 

: SAMPLE: SAHPLE COLLECTED i 
INUHBERI FIELD ID OR DESCRIPTION : 'IY/HH/DD l HH:MN : I \SAMPLE !NFWIIJ,~~N Go :J. I 
--------------------------------------------------------------------------------------~ JJ----------~--------··11._.~--------
: o~: tv\W 14-A : igozto 1z55: 6./o /fob{) : ~--~---: i0 _: _: _: _: _: _: _: _: _: _ :~ ~ 1J: 51~~ -'_: _: _ :-i:go-zio~--i3?o---=--------------~--- ·-----------~ 
----~-:_:_:_:_:_:_:_:_:_:_:_:_:_:_._:_:_:_:_:_:_:_:_:_:_:_:-------------------------------------------------,----------------
1 03 t l 
-------:_:_:_1_:_:_1_:_:_r_i_:_i_:_:_:_:_t_:_:_:_:_:_1_:_1_:----------------------------------~----,,,--------------------------
: 04 l 
-------t : : : I ! t : l I I l r : : l : : : l l r : l : : :-----------------------------------------------------'.~------------

l 05 : 
=======l l : I l 1.: : I : : : l : ; : : : : : : : : : 1 1 [:-======================-====:==================:-=::====~=;;:========== 

GENERAL CHEMISTRY 

DO DissOxygen,:.12345: 
--------------

1 ----------------1-K-: 
SN o-Phos N02- ... 12345lGNll 

Residue SS .... 12345: 
Residue TOS 1 2 3 4 5 • ... • 

··············· 123451 
BOD Tot 5 day 12345: 
BOD Carb 5 day 123.45 • 

• .. ' ......... ' .. 1 2 3 4 5 : 
-------------------------------1-L-! 
SA COD ••• I •• I •••• 12345: 

TDC ........... 1 2 3 4 5 : 
N03+N02, NH3 : • 1 2 3 4 5 : 6A2: 
KJEL N, Tot P • 1 2 3 4 5 : 

!23451 ' ............... • 

-------------------------------1-H-: 
66 Phenolics ...... 1.2.3.4.5: 
-------------------------------:-N-l 
SB Total CN •••• : . . 1.2.3.4.5 : 

Free CN ........ 1.2.J.4.5: 
-----------------------,.-------1-P-: 
BC Fecal Coli ..... 1.2.3.4.5: 

Total Coli ..... 1.2.3,~.5 ! 
__________________ ,. ___ ··- -- -- --- : -Q-: 

CA Chlorophyll .... '.2.,.·1.5: 

ORGAN[CS 
===========:;===================;:;R=l 

@11 Halocarbon, ~2 '. 4 5 : 
~12 Aromatic HC 1 2 , 4 5 : 

Io Io Io Io•, o O •I, o 3 4 5 : 

-------------------------------1-s-: 
ON 13 Chiaro HC + 
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SCAN 1 - PURGEABLE HALOCARBONS 

COMPOUND 

Vinyl chloride 
Bromomethane* 
Chloroethane* 
Trichlorofluoromethane* 
1,1-Dichloroethene 
Methylene chloride* 
trans-1,2-Dichloroethene 
1,1-Dichloroethane* 
cis-1,2-Dichloroethene 
Chloroform* 
1,1,1-Trichloroethane* 
Carbon tetrachloride* 
1,2-Dichloroethane* 
Trichloroethene 
1,2-Dichloropropane* 
Bromodichloromethane* 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane* 
Tetrachloroethene 
Dibromochloromethane* 
Chlorobenzene 
Bromoform* 
1,1,2,2-Tetrachloromethane* 

DETECTION 
LIMIT_.(ug/lJ 

5.0 
5.0 
5.0 
5.0 
1. 0 
5.0 
1. 0 
1. 0 
1. 0 
1. 0 
1.0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1.0 
1. 0 
1. 0 
5.0 
1. 0 
1. 0 

* Compound not confirmed by second independent 
technique. 

SCAN 2 - PURGEABLE AROMATIC HYDROCARBONS 

.COMPOUND 

Benzene 
Toluene 
Ethyl benzene 
Xylene isomers 

DETECTION 
LJtIJ'.L ( qg/1 J 

1. 0 
1. 0 
1. 0 
1. 0 


